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(54) NOVEL PHYSIOLOGICALLY ACTIVE SUBSTANCES 

(57) The presentinvention provides a novel bioactive substance having an antitumor activity and a process for 
producing it, and a nnedical use thereof. Namely, it provides a 12-membered ring macrolide compound represented by 
the following formula obtained from the incubation solution of Streptomyces sp. Mer. 11107 or a variant thereof, a 
pharmacologically acceptable salt thereof or a hydrate of them, and a process for producing it. 
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Description 

Technical Field 

5 [0001] The present invention relates to a 12-nnennbered ring nnacrolide connpound and antitumor activity thereof, 
More specifically, it relates to an agent for treating cancer, in particular, an agent for treating a solid cancer, an agent 
for suppressing cancer metastasis, an agent for treating diabetic retinopathy, an agent for treating rheumatoid arthritis 
and an agent for treating hematoma, which suppresses an angiogenesis by varying gene expression, for example, by 
inhibiting VEGF production. 

10 

Prior Art 

[0002] Compounds having cytotoxicity have been used as anticancer agents, and many screenings have been car- 
ried out using cytotoxicity as an index. As a result, almost all of anticancer agents give affection to cancer cell and 
15 simultaneously to tissue in which cell proliferation is active, for example, to bone marrow, intestine epithelium and the 
like. Thus, the improvement of QOL of a patient has not been accomplished out yet. 

[0003] Further, although it can be expected that treatment by the anticancer agents is rather effective for leul<emia, 
it cannot be always said that they are effective for solid cancer, therefore it is status quo that the anticancer agents 
being effective for solid cancer are very few in number. 
20 [0004] Screening fermentaion products of microorganism has been carried out using the cytotoxicity in vitro as an 
index, expecting that they might also be used as a anticancer agent. Many compounds having cytotoxicity have been 
found, however, it is confirmed that many of them areonly cytotoxic, and few compounds show anticancer effect in vivo 
and further few compounds exhibit effectiveness for solid cancer. 

25 Disclosure of the Invention 

[0005] It is the object of the present invention to find a compound which is effective /n wVoandcan be further expected 
to have an effect for solid cancer from fermentation products of microorganism. 

[0006] It is considered that tumorgenesis is caused by that a gene of normal cell is varied and a gene different from 
30 the nomrial cell is expressed. Accordingly, the present inventors have considered that the growth of a cancer cell can 
be suppressed by varying the gene expression of the cancer cell. For example, they have considered that the growth 
of the cancer cell can be varied by varying the gene expression of oncogene or tumor suppressor gene, or by varying 
the gene expression involving in cell cycle. 

[0007] The present inventors have considered that a compound causing the variation of the gene expression, in 
35 particular, a compound suppressing VEGF production at a low oxygen condition could suppress angiogenesis by a 
cancer and is also effective for solid cancer. Then, they carried out screening fermentation products of microorganism 
using the VEGF production of low oxygen stimulating U251 cell as an index, have found out novel bioactive compounds, 
12-membered ring macrolide compounds (hereinafter, these are referred to as 111 07A to 11107BJ) which suppress 
the growth of vascular endothelial cell by suppressing VEGF production, andfurthersuppressthe growth of solid cancer 
40 in vivo. Further, they have found that compounds which were obtained by chemically modifying these microbial products 
(hereinafter these are referred to as 1 1 1 07 derivative) also have an activity for suppressing the growth of solid cancer. 
[0008] The present invention provides the compound defined below, a pharmacologically acceptable salt thereof or 
a hydrate thereof. The hydrate is preferably a pharmacologically acceptable hydrate. 

[0009] Hereafter, the respective title compounds are defined by the respective formulae. Any of these are reduced 
45 by the restricted clauses 1 and 2. Further, the compound described in the restricted clause 3 is not included. 
[0010] The substituents such as R2 in the respective formulae are defined by each formula. 

[001 1 ] Further, the present invention also provides medical uses of the respective compounds, a pharmacologically 
acceptable salt thereof or a hydrate of them. Namely, they are a pharmaceutical composition containing any one of 
them, medicament, the method for preventing, treating or improving diseases, the use of the compound for producing 
50 an agent for treating them, etc. 

1 . A compound represented by the formula (1 ), a pharmacologically acceptable salt thereof or a hydrate of them. 



55 
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H 




n 



(1) 



In the formula (1), n represents an integer of 3 to 12; and R2, R3a^ R3b^ r4^ psa RSb^ R^a, R6b^ R7a^ R7b^ r8^ R9a^ 
R9b, R^io, R"3 and R"*^ are the same as or different from each other and each means (1) hydrogen, (2) hydroxy or 
(3) <1 > methyl, <2> a'koxy, <3> ArCHgO- (wherein Ar represents Cq_^^ aryl or 5-membered to 14-membered 
heteroaryl, each of which may have substituents), <4> C2.22 ^cyloxy, <5> unsaturated C3.22 acyloxy, <6> R<^°COO- 
(wherein R^^ represents Cq.^^ aryl, 5-membered to 14-membered heteroaryl, C1.22 alkoxy, unsaturated C2_22 
alkoxy, Cq.^^ aryloxy or 5-membered to 14-membered heteroaryloxy, each of which may have substituents), <7> 
Ci_22 alkylsulfonyloxy, <8> benzenesulfonyloxy or <9> R^iRsSRsSsiO- (wherein R^"", R^^ gpcl R®^ are the same as 
or different from each other and each represents methyl, ethyl, i-propyl, t-butyl or phenyl), each of which may have 
substituents, (4) halogen or (5) RN1rN2n_rm_ (wherein R'^ represents a single bond or -C0-0-; and RN1 and RN2 
are 1) the same as or different from each other and each represents <1> hydrogen or <2> (i) C^_22 alkyi, (ii) 
unsaturated C3.22 alkyi, (III) C2.22 acyl, (iv) unsaturated C3.22 acyl, (v) C6.14 aryl, (vi) 5-membered to 14-membered 
heteroaryl, (vii) benzyL (viii) C-1.22 alkylsulfonyl or (ix) benzenesulfonyl, each of which may have substituents, or 
2) -NRN1RN2 may be bound together to represent 3-membered to 14-membered nitrogen-containing non-aromatic 
heterocyclic ring which may have substituents); further, R2 may form a single bond with either of R^a or R^b to 
represent the partial structure 



; further, R^^ and R^"^ may be bound togetherto represent a ketone structure (=0) or an oxime structure {=N0ROX 
(wherein R^x represents C^.22 alkyi, unsaturated C3.22 alkyi, Ce.14 aryl, 5-membered to 14-membered heteroaryl 
or benzyl, each of which may have substituents)}; further, either of R^ or R^b and either of R^^ or R®b may be 
bound with oxygen to represent the partial structure 





; further, R^ may form a single bond with either of R^^ or R^^ and may represent the partial structure 
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; further, R^^and R^*^ may be bound together to represent a ketone structure (=0) or an oxinne structure (=NOROX); 
further, R®^ and R^b may be bound together to represent a spirooxyrane ring or exomethylene; further, either of 
R6a or R6b and either of R"^^ or R"^b may bound together to form a 1 ,3-dioxolane ring; further, R''^ and R"^b ppi^y 
be bound together to represent a ketone structure (=0) or an oxime structure (=NOROX) ; further, R^ may form a 
single bond with either of R^^ or R^^ to represent the partial structure 



; further, R^^ and R^^ may bound together to represent a ketone structure (=0) or an oxime structure (=N0ROX); 
further, two adjacent R"^s may form 0 to 3 ethylene structures where one R"® and one other R"^ forme a single 

bond; further, two R'^^s may form 0 to 2 epoxy structures together with oxygen; further two R"^s may form one 
2-0X0-1 ,3-dioxane structure; further, R"^ and R"^ on the same carbon may be bound togetherto represent a ketone 
structure (=0) or an oxime structure (=N0R0X), 
provided that 

(Restricted clause 1) when the above-mentioned compound is represented by the following formula (2): 



at least one of R^ and R^i is hydroxy acetoxy or methoxy; (Restricted clause 2) when the above-mentioned com- 
pound is represented by the following formula (3): 





OH 



(2) , 




(3) , 



R^ is hydroxy or acetoxy; and R^, R^ and R21 are OH; and (Restricted clause 3) a compound represented by the 
formula (4) is excluded. 
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2. A compound represented by the fornnula (5), a pharmacologically acceptable salt thereof or a hydrate of them. 




In the formula (5), 

R2, R12 and R""^ are the same as or different from each other and each represents hydrogen or methyl; 
R3a R3b R5a R5b R6a and R^^ are the same as or different from each other and each represents 

(1) hydrogen, 

(2) hydroxy, 
(3) 

<1 > C-1.22 alkyi, 
<2> Ci.22 alkoxy, 

<3> ArCH20- (wherein Ar represents Cq.u aryl or 5-membered to 14-membered heteroaryl which may 

have substituents), 
<4> C2.22 acyloxy, 
<5> unsaturated C3.22 acyloxy, 

<6> -OCOR^o (wherein represents (i) Ce.14 aryl, (11) 5 -membered to 14-membered heteroaryl, (iii) 
Ci_22 alkoxy, (iv) unsaturated C2.22 alkoxy, (v) Cq.^^ aryloxy or (vi) 5-membered to 14-membered heter- 
oaryloxy, each of which may have substituents), 
<7> C^.22 alkylsulfonyloxy, 
<8> benzenesulfonyloxy or 

<9> -OSiRs"'Rs2Rs3 (wherein R^i, Rs2 and R^^ are the same as or different from each other and each 
represents methyl, ethyl, i-propyl, t-butyl or phenyl, 

(4) halogen or 

(5) -R^''-NRN1RN2 (wherein R"^ represents a single bond or - CO-O- ; and RN1 and RN2 are 1) the same as or 
different from each other and each represents <1> hydrogen or <2> (i) 0^.22 alkyI, (ii) unsaturated C3.22 alkyI, 
(iii) C2.22 acyl, (iv) unsaturated C3.22 acyl, (v) C6.14 aryl, (vi) 5-membered to 14-membered heteroaryl, (vii) 
benzyl, (viii) C^_22 alkylsulfonyl or (ix) benzenesulfonyl, each of which may have substituents, or 2) NRN1RN2 
may be bound together to represent 3-membered to 14-membered nitrogen-containing non-aromatic hetero- 
cyclic ring which may have substituents); 

R7a and R^b are 
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(1) different from each other and each represents 

1) hydrogen, 

2) -OR^ (wherein is hydrogen, nnethyl or acetyl), 

3) -ORD (wherein represents 

(i) Ci_22 alky I (provided that in case of nnethyl, it always has substituents), 

(ii) -CHsAr, 

(iii) C3.22 acyl, 

( iv) unsaturated C3.22 acyl, 
(V) -CORCO, 

(vi) C^.22 alkylsulfonyl, 

(vii) benzenesulfonyl or 

(viii) -SiRsiRs2Rs3) 

4) -RM-NRNiRN2^ or 

(2) R"^^ and R'''^ may be bound together to represent <1> a ketone structure (=0) or represent an oxime 
structure (=N0R0^; wherein R^^ represents <1> 0^.22 alkyi, <2> unsaturated C3.22 alkyi, <3> Cq.^^ aryl, <4> 
5-membered to 14-membered heteroaryl or <5> benzyl, each of which may have substituents); 

further, R^a and R^b may be bound together to represent a ketone structure (=0) or an oxime structure (=NO- 
ROX); further, R®^ or R^^ may be bound together to represent a spirooxyrane ring or exomethylene; 
further, either of R^^ or R^b and either of R^a or R^b may be bound together to form a 1 ,3-dioxolane ring; 
G is represented by 

[1] 




{wherein R^®^ and R^^^ are the same as or different from each other and each represents hydrogen, 
methyl or hydroxy; 

Ri7a^ Ri7b^ Ri8a^ Ri8b^ Ri9a^ Ri9b^ R20a^ R20b^ R2ia and R2ib are the same as or different from each other 
and each represents 

(1) hydrogen, 

(2) methyl which may optionally have substituents, 

(3) -ORH, 

(4) -ORD, 

(5) halogen or 

(6) -RM-NRN1RN2; and 

R^^^ means (1) hydrogen or (2) 




(wherein R^^^, R22b and R22c are the same as or different from each other and each represents <1> 
hydrogen, <2> methyl, <3> hydroxy, <4> -ORH, <5> -OR^, <6> -RM-NRN1rN2 or <7> halogen.); 
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further, either of R""^^ or R"'^'=' and either of R""^^ or R""^*^ may form a single bond together to represent the 
partial structure 



, or may be bonded with an oxygen to represent the partial structure 



further, either of R^^a or Risb and either of [^"^ or R^ob may form a singie bond together to represent 



further, R^^a and R^^b may be bound together to represent <1> a ketone structure (=0) or represent <2> 
an oxime structure (=NOR°^); 

further, either of R2ia or R^ib and either of R22a or R22b may be bound together to represent the partial 
structure 



further, either of R""®^ or R^^^ and either of R^ia or R2ib may be bound together to represent the partial 
structure 



O 



[2] 
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{wherein R"'^^, H^^^, R"'^^, R"''''^, H^^^ and R^^^ have the same meanings as the definitions in the formuia 
(G-i); and H^^^ represents (1) hydrogen or (2) the formula 




(R-F) 



(wherein R*^^, R^, R''^^ and R''^'' are the same as or different from each other and each represents hy- 
drogen, methyl, hydroxy, methoxy or acetoxy; and Pf^ represents methyl or ethyl)}; or 
[3] 




^G^ll) 



{wherein R""®^, R^^*^, R"'''^ and R'''''^ have the same meanings as the definitions in the formula (G-I); and 
R"'^^ represents (1) hydrogen or (2) the formula 




(R-F) 



(wherein R^^^, R^^*^, R^"^^ and R^^^ are the same as or different from each other and each represents hy- 
drogen, methyl, hydroxy, methoxy or acetoxy; and R^^ represents methyl or ethyl)}, 
provided that the restricted clauses 1 , 2 and 3 are included. 

3. A compound represented by the fonnula (6), a pharmacologically acceptable salt thereof or a hydrate of them. 
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5 



10 




In the formula (6), R2, R3a^ R3b^ psa R5b^ R^a, R6b^ R7a^ R7b^ Rio^ R12 gnci have the same meanings as the 
15 definitions of the formula 5; 

R'l^a and R"'^ (1) each represents hydrogen, or (2) are bound together to <1 > form a single bond and represent 



20 




25 or <2> form epoxy and represent 



30 




R'l^a and (1) each represents hydrogen, or (2) are bound together to <1 > form a single bond and represent 

35 




40 

or <2> form epoxy and represent 



0 Rl4 

45 XV 

i 

provided that (1) when R"'^^ and R"'^ are bound together to form a single bond in the formula (6) , R"""^^ and 
50 R15 <1> are each hydrogen or <2> are bound together to be an epoxy; and (2) when R""^^ and R^^ are bound 

togetherto form a single bond, R'lSaand R"'3<1> are each hydrogen or<2> areboundtogethertobean epoxy; and 

(1) has the same meaning as the definition of G in the 
formula 5, or (2) represents 

55 
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(wherein represents a single bond or a double bond; R^^^, R^^^, R""®^ and R""* have the same nneanings as the 
definitions in the formula (5) ; R"'^*^ is hydrogen or C^.^ alkyi). 

4. A compound represented by the fonnula (7), a pharmacologically acceptable salt thereof or a hydrate of them. 




In the formula (7), R2, R3a RSb^ f{6a^ R6b^ R7a^ R7b^ Rio R12 R14 and G have the same meanings as the definitions 
in the fonnula 5; R"'2a and R^^ (i) each represents hydrogen or (2) are bound together to <1> fomn a single bond 
and represent 




or <2> form epoxy and represent 



a12 



; and R^^ and R^^ (1) each represents hydrogen or (2) are bound 
together to <1 > form a single bond and represent 




or <2> form epoxy and represent 
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5. A compound represented by the formula (8), a pharmacologically acceptable salt thereof or a hydrate of them. 




In the formula (8), R2, RSa^ RSb^ R6a RSb R7a R7b Rio R12^ Ri^andG have the same meanings as the definitions 

in the formula 5; and R''2a, R13, Ri4a and r15 have the same meanings as the definitions in the formula 7. 

6. A compound represented by the formula (9), a pharmacologically acceptable salt thereof or a hydrate of them. 




In the formula (9), R2, R6a^ R7a^ R7b^ rio^ r12^ r14 and G have the same meanings as the definitions in the 

formula 5; and R^^^, R"'^, R"*^^ and R""^ have the same meanings as the definitions in the formula 7. 

7. A compound represented by the formula (10), a pharmacologically acceptable salt thereof or a hydrate of them. 




(10) 



In the formula (10), R2, R3a^ R6a^ R6b^ rio r12^ R14 and G have the same meanings as the definitions in the formula 

5; and R^^a r13^ Ri4a and R^^ have the same meanings as the definitions in the formula 7. 

8. A compound represented by the formula (11), a phannacologically acceptable salt thereof or a hydrate of them. 




In the formula (11), R""2, Ri6a^ Ri6b Ri7a^ Ri7b^ R20a^ R20b R2ia^ R2ib and R2ic have the same meanings as the 
definitions in the formula 5; R^^ represents hydrogen or methyl; and 
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G"" is represented by (1) 




(GM-\) 



(wherein R2, R3a, P!^'°, R^, R^, RSa, R^b R7a R7b and r10 have the same nneanings as the definitions in the 
formuia 5 of), (2) 




(GM-II) 



(wherein R^, R^^^ R3b R6a R6b R7a R7b and rio ^ave the same meanings as the definitions in the formula 7), 
(3) 




(Givmi) 



(wherein R^, RSa, R5b_ R6a, R6b^ R7a R7b and have the same meanings as the definitions in the formula 8), 
(4) 




(GM-N) 



O 



(wherein R2, R6a, R7a_ R7b anci R'lo have the same meanings as the definitions in the fomnula 9) or 
(5) 
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Q6b 

(GM-V) 

10 

(wherein R^, R^a^ R^a^ R^b and R^^ have the same meanings as the definitions in the formula 10), provided that 
the restricted clauses 1 , 2 and 3 are included. 

9. A compound represented by the formula (12), a phamiacologically acceptable salt thereof or a hydrate of them. 

15 



20 




(12) 



In the formula (12) , R12, Ri6a^ Ri6b^ r17_ Ri7a Ri7b R20a^ R20b^ R2ia^ R2ib^ R2iband R2ichavethe same meanings 
25 as the definitions in the formula 5; and R""^ and G"" have the same meanings as the definitions in the formula 1 1 . 

10. A compound represented by the fonnu la (13), a pharmacologically acceptable salt thereof or a hydrate of them. 



30 




(13) 



35 

In the formula (13), ™ represents a single bond or a double bond; R^^, Ri6a^ Ri6b^ Ri7a^ Ri7b^ R20a^ R20b^ R2ia 
R^i^and R^i^ have the same meanings as the definitions in the formula 5; and R'^Sand G"^ havethe same meanings 
as the definitions in the formula 11 . 

11 . Acompound represented by the formula (14), a pharmacologically acceptable salt thereof or a hydrate of them. 

40 



45 




(14) 



lntheformula(14), R"'2^ Ri6a Ri6b Ri7a Ri7b Ri8a R20a R20band R2ichavethesamemeaningsasthedefinitions 
50 in the formula 5; and G"^ has the same meaning as the definition in the formula 11 . 

12. Acompound represented bythefon7iula(H-l), a pharmacologically acceptable salt thereof or a hydrate of them. 



55 
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(H^) 



In the formula (H-l), R2h, R5h^ rsm^ RiOh^ Ri2h^ Ri6h^ R20h^ R2ih and R22h are the same as or different from each 
other and each represent 

(1) hydrogen, 

(2) methyl, 

(3) hydroxymethyl or 

(4) C2.8 acyloxymethyl; 

R3h'^ R5h'^ R6h'^ R7h'^ Ri6h'^ Ri7h'^ R20h'^ R2ih' and R22h' are the same as or different from each other and each 
represents 

(1) hydrogen, 

(2) hydroxy, 

(3) methoxy or 

(4) C2.8 acyloxy; 

R5h and R^^' may be bound together to form a ketone structure (=0); R2ih and R2"'h' may be bound together to 
form a ketone structure (=0); and R^'^ and R®'^' may be bound together to form a spirooxyrane structure, provided 
that the restricted clauses 1 , 2 and 3 are included. 

13. A compound represented by the formula (H-1), a pharmacologically acceptable salt thereof or a hydrate of 
them, which is selected from the group consisting of a compound in which R2h is hydrogen, R^"^' is hydroxy, both 
of R5h and R^^' are hydrogen, H^^ is methyl, R^^^' is hydroxy, f{^^' is hydroxy, all of R^^^h^ Ri2h and R"^^^ are methyl, 
both of Ri6h' and R^i^h" are hydrogen, R20h is methyl, R20h' js hydrogen, R2ih' is hydroxy, both of R2ih and R22h' 
are hydrogen and R22h \s methyl; 

a compound in which R^h is hydrogen, R^*^' is hydroxy, both of R^*^ and R^"^' are hydrogen, R^*^ is methyl, R^^' 
is hydroxy, R^h' is acetoxy, all of R''^^^ Ri2h and R^^^ are methyl, both of R''^^' and R'l^h' are hydrogen, R20h js 
methyl, R20't js hydrogen, R2"'h' js hydroxy, both of R2"'h and R22h' are hydrogen, and R22h js methyl; 

a compound in which R2h is hydrogen, R^h' is hydroxy, both of R^^ and R^^' are hydrogen, R^^ is methyl, R^h' 
is hydroxy, R^t js acetoxy, all of R^^^, R"'2h and R^^h are methyl, both of R^^^' and R"'^' are hydrogen, R20h is 
methyl, R20h' js hydrogen, both of R2"'h and R2ih' are bound together to form a ketone structure, R22h' js hydrogen 
and R22h js methyl; 

a compound in which R2h is hydrogen, R^'^' is hydroxy, both of R^^ and R^"^' are hydrogen, R®^ is methyl, R^"^' 
is hydroxy, R'^^' is acetoxy, all of R^o^ Ri2h and Ri6h g^e methyl, R^^h' js hydroxy, R^'^^' is hydrogen, R20h js methyl, 
R20h' js hydrogen, R2''h' js hydroxy, both of R2ih and R22h' are hydrogen, and R22h js methyl; 

a compound in which R2h is hydrogen, R^h' is hydroxy, both of R^h and R^h' are hydrogen, R^h is methyl, R^^' 
is hydroxy, R"^^' is acetoxy, all of R"'^'^, R"'2h and R""®"^ are methyl, both of R"^^^' and R"'^^^' are hydrogen, R20h js 
methyl, R20h' js hydroxy, R2ih' is hydroxy, both of R2ih and R22h' are hydrogen, and R22h is methyl; 

a compound in which R2h is hydrogen, R^'^' is hydroxy, both of R^"^ and R^'^' are hydrogen, R^*^ is methyl, R^"^' 
is hydroxy, R'''^' is hydroxy, all of R^^^, R''2h and R^^^ are methyl, R^^^' is hydroxy, R"" is hydrogen, R20h js methyl, 
R20h' js hydrogen, R2ih' js hydroxy, both of R2ih and R22h' are hydrogen, and R22h js methyl; 

a compound in which R2h js hydrogen, R^"^' is hydroxy, both of R^^ and R^^' are hydrogen, R^^ is methyl, R^^' 
is hydroxy, R'^^' is hydroxy, all of R'^^^, R"'2h and R"'6h are methyl, both of R^^^' and R^'^h' are hydrogen, R20h is 
methyl, R20IT js hydroxy, R2"'h' js hydroxy, both of R2"<h and R22h' are hydrogen, and R22h js methyl; 

a compound in which R2h is hydrogen, R^^' is hydroxy, both of R^^ and R^^' are hydrogen, R®"^ is methyl, R^"^' 
is hydroxy, R^^' is propanoyloxy, all of R^^^, R"'2h and R"'®'^ are methyl, both of R"^^^' and R"'^'^' are hydrogen, R20h 
is methyl, R20h' js hydrogen, R2ih' is hydroxy, both of R2ih and R22h' are hydrogen, and R22h js methyl; 

a compound in which R2h is hydrogen, R^"^' is hydroxy, both of R^^ and R^^' are hydrogen, R^^ is methyl, R®^' 
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is hydroxy, R^^' is acetoxy, all of R'^^^, R^^h and R^^^ are methyl, both of R'^^^' Ri7h' g^e hydrogen, R^oh \s 
methyl, R^o^' \s hydrogen, R^ih' is hydroxy, and all of R^^^, R^^h' and R22h are hydrogen; 

a compound in which R^h is hydrogen, R^*^' is hydroxy, R^^^ is hydrogen, R^^' \q hydroxy, R^^ is methyl, R^^' 
is hydroxy, R^h' is acetoxy, all of R"^^^, R'^^h and R"'6h are methyl, both of R"^^^' and R"^7h' are hydrogen, R^oh js 
methyl, R^ot js hydrogen, R2ih' js hydroxy, both of R^^h and R22h' are hydrogen, and R22h js nnethyl; 

a compound in which R^h is hydrogen, R^h' is hydroxy, R^h is hydrogen, R^^' is acetoxy, R^^ is methyl, R^^' 
is hydroxy, R''^^' is acetoxy, all of R"^^^, R^^^ and R^^^ are methyl, both of R^'Sh' and R'l^h' are hydrogen, R^oh js 
methyl, R^o^ is hydrogen, R^^t js hydroxy, both of R^^h and R22h' are hydrogen, and R22h js methyl; 

a compound in which R2h js hydrogen, R^^' jg acetoxy, both of R^h and R^h' are hydrogen, R^^ is methyl, R^*^' 
is hydroxy, R'^^' is acetoxy, all of R''^'^, R"'2h and R^^h are methyl, both of R^i^h' and R^'^^' are hydrogen, R20h is 
methyl, R20h' js hydrogen, R2''h' js hydroxy, both of R2''h and R22h' are hydrogen, and R22h js methyl; 

a compound in which R2h is hydrogen, R^h' is hydroxy, both of R^h and R^h' are hydrogen, R^^ is acetoxyme- 
thyl, R^^' is hydroxy, R''*^' is acetoxy, all of R^^^, R"'2h and R^^^ are methyl, both of R"'^'^' and R"''''^' are hydrogen, 
R20h is methyl, R20h' js hydrogen, R2"'h' js hydroxy, both of R2''h and R22h' are hydrogen, and R22h js methyl; 

a compound in which R2h js hydrogen, R^*^' is hydroxy, both of R^^ and R^^' are hydrogen, R^^ js methyl, R^'^' 
is hydroxy, R^h' js acetoxy, all of R^^^, R"'2h and R^^^ are methyl, R^^^' is hydrogen, R''''h' are hydroxy, R20h is 
methyl, R20h' js hydrogen, R2ih' js hydroxy, both of R2ih and R22h' are hydrogen, and R22h is methyl; 

a compound in which R2h js hydrogen, R^"^' is hydroxy, both of R^"^ and R^^^' are hydrogen, R^^ is methyl, R^^' 
is hydroxy, R^h' is acetoxy, all of R^^^, Ri2h and R^^h are methyl, both of R^^^h' and R"'''^' are hydrogen, both of R20h 
and R20h' are hydrogen, R2"'h' jg hydroxy, both of R2ih and R22h' are hydrogen, and R22h js methyl; 

a compound in which R2h is hydrogen, R^h' is hydroxy, both of R^^ and R^^' are hydrogen, R^^ is methyl, R^^' 
is hydroxy, R^'h" js acetoxy, both of R''^^^ and R"'2h are methyl, all of R"'^'^, R"'®^^' and R"''^^' are hydrogen, R20h js 
methyl, R20h' js hydrogen, R2ih' is hydroxy, both of R2ih and R22h' are hydrogen, and R22h js methyl; 

a compound in which R2h is hydrogen, R^*^' is hydroxy, both of R^*^ and R^^' are hydrogen, R^"^ is methyl, R^^' 
is hydroxy, R^^' is acetoxy, both of R^^^ and R'l^h are methyl, all of R"'2h, Ri6h' and R"""^^' are hydrogen, R20h is 
methyl, R20h' js hydrogen, R2ih' js hydroxy, both of R2"'h and R22h' are hydrogen, and R22h js methyl; 

a compound in which R2h js hydrogen, R^^' is hydroxy, both of R^^^ and R^"^' are hydrogen, R^'^ is methyl, R^^' 
is hydroxy, R'^^' is acetoxy, both of R"'2h and R""^*^ are methyl, all of R^^^, R"^^^' and R''''^' are hydrogen, R20h is 
methyl, R20IT js hydrogen, R2ih' js hydroxy, both of R2ih and R22h' are hydrogen, and R22h js methyl; 

a compound in which R2h is hydrogen, R^h' is hydroxy, both of R^h and R^h' are hydrogen, R^^ js acetoxyme- 
thyl, R6h' is hydroxy, R''^' js hydroxy, all of R^^^, Ri2h and R^^^ are methyl, both of R^^h' and R^^^' are hydrogen, 
R20h js methyl, R20h' js hydrogen, R2"'h' js hydroxy, both of R2ih and R22h' are hydrogen, and R22h js methyl; 

a compound in which R2h is hydrogen, R^"^' is hydroxy, both of R^h and R^h' are hydrogen, R^^ is methyl, R^^' 
is hydroxy, R^h" is hydroxy, all of R^^^, R"'2h and R^^^ are methyl, both of R^^^' and R^^^h" are hydrogen, R20h js 
methyl, R20h' js hydrogen, R2"'h and R2"'h' are bound together to form a ketone structure, R22h' js hydrogen, and 
R22h js methyl; 

a compound in which R2h is hydrogen, R^^' is hydroxy, all of R^^, R^"^' and R^^^ are hydrogen, R^^' is acetoxy, 
R7h' is hydroxy, all of R^^^, Ri2h and R^sh are methyl, both of R"<6h' and R^^h' are hydrogen, R20h js methyl, R20h' 
is hydrogen, R2"'h' js hydroxy, both of R2"ih and R22h' are hydrogen, and R22h js methyl; 

a compound in which R2h is methyl, R^h' js hydroxy, both of R^h and R^^' are hydrogen, R^^ is methyl, R^^' 
is hydroxy, R^^' js hydroxy, all of R^^^, R"'2h and Ri^h are methyl, both of R^^^' and R"'"^^' are hydrogen, R20h js 
methyl, R20h' js hydrogen, R2''h' js hydroxy, both of R2ih and R22h' are hydrogen, and R22h js methyl; 

a compound in which R2h is methyl, R^^' is hydroxy, both of R^*^ and R^*^' are hydrogen, R^^^ is methyl, R^^' 
is hydroxy, R'^^' is acetoxy, all of R'^^^, R''2h and R^^h are methyl, both of R^^^' and R''''^' are hydrogen, R20h js 
methyl, R20h' js hydrogen, R2"'h' js hydroxy, both of R2"'h and R22h' are hydrogen, and R22h js methyl; 

a compound in which R2h is hydrogen, R^h' js hydroxy, R^h js hydrogen, R^h' is hydroxy, R®^ is methyl, R^^' 
is hydrogen, R'''^' is acetoxy, all of R^^^, R"'2h and R^^^ are methyl, both of R^^^' and R"""^"^' are hydrogen, R20h is 
methyl, R20h' js hydrogen, R2ih' js hydroxy, both of R2ih and R22h' are hydrogen, and R22h js methyl; 

a compound in which R2h js hydrogen, R^^' is hydroxy, all of R^"^, R^"^', R^'^ and R^"^' are hydrogen, R^"^' is 
hydroxy, all of R^^^, R"'2h and R^^h are methyl, both of R^^^' and R^^h" are hydrogen, R20h is methyl, R20h' js 
hydrogen, R2ih' js hydroxy, both of R2ih and R22h' are hydrogen, and R22h js methyl; 

a compound in which R2h is hydrogen, R^^' is hydroxy, both of R^^ and R^"^' are hydrogen, R^^ and R^^' are 
bound together to form a spirooxyrane structure, R''^^' is acetoxy, all of R''^'^, R''2h and R"'^^ are methyl, both of 
R'lS'^' and R"""^"^' are hydrogen, R20h js methyl, R20h' js hydrogen, R2ih' js hydroxy, both of R2ih and R22h' are hy- 
drogen, and R22h js methyl; 

a compound in which R2h is hydrogen, R^"^' is hydroxy, both of R^^ and R^"^' are hydrogen, R^^ and R^^' are 
bound together to form a spirooxyrane structure, R"^"^' is hydroxy, all of R^^^, R"'2h and R""^*^ are methyl, both of 
Rish' and R"'''^' are hydrogen, R20h js methyl, R20h' js hydrogen, R2ih' is hydroxy, both of R2ih and R22h' are hy- 
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drogen, and R^^h jg pnethyl; 

a compound in which R^h is hydrogen, R^"^' is hydroxy, both of R^"^ and R^"^' are hydrogen, R^^ is methyl, R^^' 
is acetoxy, R^h' is acetoxy, all of R^^^, R^^^ and R^^^^^ are methyl, both of R^^^' and R"'7h' are hydrogen, R^oh \s 
methyl, R^oh' \s hydrogen, R2ih' js hydroxy, both of R2ih and R22h' are hydrogen, and R22h \s methyl; 

a compound in which R^h is hydrogen, R^'^' is hydroxy, both of R^*^ and R^"^' are hydrogen, R^*^ is methyl, R^^' 
is hydroxy, R''^' is acetoxy, all of R''^^^ Ri2h and R^^^ are methyl, R^^h' jg hydroxy, Ri^h' is hydrogen, R^oh is methyl, 
Fi20h' js hydrogen, R^^h and R^^h' are bound together to form a ketone structure, R22h' js hydrogen, and R22h js 
methyl; 

a compound in which R2h is hydrogen, R^"^' is hydroxy, both of R^h and R^h' are hydrogen, R^^ is methyl, R^h' 
is hydroxy, R'^^' is acetoxy, all of R^^^, R"'2h and R^^h g^e methyl, both of R^^^' and R''^^' qj^q jnydrogen, R20h js 
methyl, R^oh' is hydrogen, R^ih is hydrogen, both of R^ih' and R22h' are hydroxy, and R22h is methyl; 

a compound in which R2h is hydrogen, R^h' js hydroxy, R^h is hydrogen, R^h' is hydroxy, R^^^ is methyl, R^h' 
is hydroxy, R"^^' is acetoxy, all of R"'^'^, R"'2h and R""^*^ are methyl, both of R""^"^' and R"''''^' are hydrogen, R20h js 
methyl, R^o^' is hydrogen, R^ih is hydrogen, both of R^ih' and R22h' are hydroxy, and R22h is methyl; 

a compound in which R^h is hydrogen, R^*^' is hydroxy, both of R^*^ and R^^^' are hydrogen, R^*^ is methyl, R^^' 
is hydroxy, R^h' is hydroxy, both of Rio^ and R^^h are methyl, all of R''2h, Ri6h' and R'^'^^' are hydrogen, R20h js 
methyl, R20h' js hydrogen, R2ih' js hydroxy, both of R2ih and R22h' are hydrogen, and R22h js methyl; and 

a compound in which R2h is hydrogen, R^h' is hydroxy, both of R^"^ and R^"^' are bound together to form a 
ketone structure, R^^ is methyl, R^^' jg hydroxy, R''^' is acetoxy, all of R^^^, R"'2h and R"'^^^ are methyl, both of R^^h' 
and R^"^"^' are hydrogen, R20h is methyl, R20h' js hydrogen, R2"'h' js hydroxy, both of R2ih and R22h' are hydrogen, 
and R22h js methyl. 

1 4. A compound represented by theformula (H-l I) , a phamnacologically acceptable saltthereof or a hydrate of them. 



In the formula (H-ll), R2h, R6h^ Rioh^ R"'2h^ Ri6h^ R20h^ R2ih and R22h are the same as or different from each other 
and each represents 

(1) hydrogen, 

(2) methyl, 

(3) hydroxymethyl or 

(4) C2.8 acyloxymethyl; 

R3h' R6h' R7h' Ri6h' Ri7h' R20h'^ R2ih' and R22h' are the same as or different from each other and each represents 

(1) hydrogen, 

(2) hydroxy, 

(3) methoxy or 

(4) C2.8 acyloxy; 

further, R2"'h and R2""t nnay be bound together to form a ketone structure (=0); and further, R^*^ and R^*^' may be 
bound together to form a spirooxyrane structure. 

15. A compound represented by the formula (H-l I), a pharmacologically acceptable salt thereof or a hydrate of 
them, which is selected from the group consisting of a compound in which R2h js hydrogen, R^^' is hydroxy, R^^ 
is methyl, R®^' is hydroxy, R^h' is acetoxy, all of R"^^^, R"'2hand R^^h are methyl, both of R"'®'^' and R"''''^' are hydrogen, 
R20h is methyl, R20h' js hydrogen, R2ih' is hydroxy, both of R2ih and R22h' are hydrogen and R22h js methyl; 

a compound in which R2h js hydrogen, R^*^' is hydroxy, R^^ is methyl, R^"^' is hydroxy, R^^' is hydroxy, all of 
Rioh Ri2h and R'lSh are methyl, both of R"'®^' and R^'^^' are hydrogen, R20h is methyl, R20h' js hydrogen, R2ih' is 
hydroxy, both of R2"ih and R22h are hydrogen, and R22h is methyl; 
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a compound in which R^"^ is hydrogen, R^"^' is hydroxy, R^"^ is methyl, R^"^' is hydroxy, R"^"^' is acetoxy, all of 
Rioh Ri2h and R'lSh are methyl, both of R^^^' and R"'^^' ^^e hydrogen, R^oh jg methyl, R^oh' \s hydrogen, both of 
R2ih and R2ih' are bound together to form a ketone structure, R22h' \s hydrogen, and R22h is methyl; 

a compound in which R^h is hydrogen, R^t is hydroxy, R^^ and R®'^' are bound togetherto form a spirooxyrane 
structure, R''^^' is acetoxy, all of R^^^., R^^h and R"'^'^ are methyl, both of R'^^^' and R"'"^'^' are hydrogen, R^oh is methyl, 
R20h' js hydrogen, R2ih' js hydroxy, both of R^ih and R22h' are hydrogen, and R22h \s methyl; 

a compound in which R^h is hydrogen, R^"^' is hydroxy, R^^ is methyl, R^"^' is acetoxy, R'''^' is acetoxy, all of 
Rioh Ri2h and Ri6h are methyl, both of R^^h' and R'l^h' are hydrogen, R20h js methyl, R20h' is hydrogen, R2ih' is 
hydroxy, both of R2ih and R22h' are hydrogen, and R22h js methyl; and 

a compound in which R2h is hydrogen, R^h' is hydroxy, R^^ is methyl, R^*^' is hydroxy, R"^'^' is acetoxy, all of 
Rioh^ Ri2h and Rish are methyl, R^^h' is hydrogen, R">7h' js hydroxy, R20h \s methyl, R20h' js hydrogen, R2ih' is 
hydroxy, both of R2ih and R22h' are hydrogen, and R22h is methyl. 

16. A compound represented by the formula (H-lll), a pharmacologically acceptable salt thereof or a hydrate of 
them. 




(HHII) 



In the formula, R2h, RSh^ R6h^ Rioh^ Ri2h^ Ri6h^ R20h^ R2ih and R22h are the same as or different from each other 
and each represents 

(1) hydrogen, 

(2) methyl, 

(3) hydroxymethyl or 

(4) Cg.Q acyloxymethyl; 

R5h'^ R6h'^ R7h'^ Rish'^ R^^h'^ R20IT^ R2ih' and R22h' are the Same as or different from each other and each represents 

(1) hydrogen, 

(2) hydroxy, 

(3) methoxy or 

(4) C2.8 acyloxy; 

further, R^^ and R^"^' may be bound togetherto form a ketone structure (=0); further, R2"'h and R2ih' may be bound 
together to form a ketone structure (=0); further, R^^ and R®^' may be bound together to form a spirooxyrane 
structure. 

17. A compoundrepresented by the formula (H-lll), a pharmacologically acceptable salt thereof or a hydrate of 

them, which is selected from the group consisting of a compound in which R2h is hydrogen, both of R^'^' and R^*^' 
are hydrogen, R^h is methyl, R^h' is hydroxy, R''^' is hydroxy, all of R^^^, R"'2h and R^^^ are methyl, both of R^^h' 
and R"""^"^' are hydrogen, R20h is methyl, R^^^' is hydrogen, R2""t is hydroxy, both of R2"'h and R22h' are hydrogen 
and R22h is methyl; 

a compound in which R2h is hydrogen, both of R^h and R^h' are hydrogen, R^h is methyl, R^^' is hydroxy, R"^^' 
is acetoxy, all of R"'^^^ Ri2h and R^^h are methyl, both of R"'6h' and R^^h' are hydrogen, R20h is methyl, R20h' is 
hydrogen, R2''h' js acetoxy, both of R2ih and R22h' are hydrogen and R22h js methyl; and 

a compound in which R2h is hydrogen, both of R^h and R^^' are hydrogen, R^^ is methyl, R^^' is hydroxy, R'^^' 
is acetoxy, all of R^^^, R"'2h and R^^h ^^e methyl, both of R^^^' and Ri^h" are hydrogen, R20h is methyl, R20h' is 
hydrogen, R2ih' is hydroxy, both of R2"'h and R22h' are hydrogen and R22h is methyl. 

18. A compound represented by the formula (H-IV), a pharmacologically acceptable salt thereof or a hydrate of 
them. 
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10 




(HHV) 



In the formula, R2h, R3h^ R4h^ R5h^ R6h^ R7h^ RiOh^ Ri2h^ Ri6h^ R20h^ R2ih and R22h are the same as or different 
from each other and each represents 

f5 (1) hydrogen, 

(2) methyl, 

(3) hydroxymethyl or 

(4) C2.8 acyloxymethyl; 

20 R3h'^ R5h'^ R6h'^ R7h'^ Ri6h'^ Ri7h'^ R20h'^ R2ih' R22h' are the same as or different from each other and each 

represents 

(5) hydrogen, 

(6) hydroxy, 
25 (7) methoxy or 

(8) C2.8 acyloxy; 

further, R^"^ and R^"^' may be bound together to form a ketone structure (=0); further, R^'^ and R^h' may be bound 
together to form a ketone structure (=0); further, further, PJ^ and R'''^' may be bound together to form a ketone 
30 structure (=0); R2ih and R2ih' may be bound together to form a ketone structure (=0); further, and may 

form a single bond to represent 



35 




40 ; and 

further, R^^ gpcl R^^^' may be bound together to form a spirooxyrane structure, provided that the restricted 
clauses 1 , 2 and 3 are included. 

1 9. The compound represented by the fonnula (H-IV), a pharmacologically acceptable salt thereof or a hydrate of 
them, which is selected from the group consisting of a compound in which R2h is hydrogen, R^^ and R^^' are bound 
45 together to form a ketone structure, R^"^ and R^"^ form a 

single bond to represent 




55 

, R^h' is hydrogen, R^^ is methyl, R^^' is hydroxy, R^"^ is hydrogen, R'''^' is acetoxy, all of R^^^, R"'2h and R"'^'^ are 
methyl, both of R^^h' and R"""^"^' are hydrogen, R20h \s methyl, R20h' \s hydrogen, R2""t \s hydroxy, both of R2ih and 
R22h' are hydrogen, and R22h \s methyl; and 
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a compound in which R^h is hydrogen, R^"^ is hydrogen, R^"^' is hydroxy, all of R"*-"^, R^^ and R^^' are hydrogen, 
R^*^ is methyl, R^"^' is hydroxy, R"^^ and R"^^' are bound together to form a ketone structure, all of R"'°'^, R^^^ and 
Rish are methyl, both of R^^^h' and R^^h' are hydrogen, R^oh js methyl, R^oh' \s hydrogen, R2ih' js hydroxy, both of 
R2ih and R22h' are hydrogen, and R22h is methyl. 

20. A compound represented by the formula (H-V), a pharmacologically acceptable saltthereof or a hydrate of them. 




In the formula (H-V), R"'2h, Ri6h^ R^^h'^ Ri7h'^ R^oh R20h' and R2ih' have the same meanings as the definitions in 
the formula (H-l); R^^^ represents hydrogen or methyl; R2ih" represents hydrogen, methyl or ethyl; and G"^^^ is 
represented by the formula (1): 




(MHH) 



(wherein R^h, R3h' rsm^ rsh'^ R6h_ rsh'^ R7h' and R"'^'^ have the same meanings as the definitions in the formula 
(H-l)), the formula (2) : 




(MH-nIi) 



(wherein R2h, R3h'^ psh^ R6h'^ Fl7h' and R^^i^ have the same meanings as the definitions in the formula (H-l I)), the 
formula (3): 




(MH-^II) 



(wherein R^h, R5h psh' psh rsh' R7h' and R^o^ have the same meanings as the definitions in the formula (H-l 1 1)), 
the formula (4) : 
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O 



(wherein R2h. R6h^ R7h'and R'lO'^ have the same meanings as the definitions in the formula (H-l)), or the fomnula (5): 




(wherein R^h, R3h'^ R^h^ RSh' and RiOh have the same meanings as the definitions in the formula (H-l)), provided 
that the restricted clauses 1 , 2 and 3 are included. 

21. A compoundrepresented by the formula (H-V), a pharmacologically acceptable salt thereof or a hydrate of 
them, which is selected from the group consisting of a compound in which G'^'^ is represented by the formula 
(MH-I), R2h is hydrogen, R^"^' is hydroxy, both of R^"^ and H^^' are hydrogen, R^^ is methyl, R^^' is hydroxy R'''^' is 
acetoxy all of R^^^, Ri2h and Ri6h are methyl, all of R^^^\ R^^h' and R^^h are hydrogen, all of R20h^ R2ih' and R2ih" 
are hydrogen and R^ot \s hydroxy ; 

a compound in which G"^*^ is represented by the formula (MH-I), R^h is hydrogen, R^"^' is hydroxy, both of R^^ 
and R^^' are hydrogen, R^^ is methyl, R^^' is hydroxy, R''^' is acetoxy, all of R''^^^, R'l^h and R''^^^ are methyl, R^^^' 
is hydrogen, R^^h' is hydroxy, and all of R^^^, R20h^ R20h'^ R2ih' and R2ih" are hydrogen; 

a compound in which G"^^ is represented by the formula (MH-I), R^h is hydrogen, R^"^' is hydroxy, both of R^h 
and R^^' are hydrogen, R^^ is methyl, R^^' is hydroxy, R^*^' is acetoxy, all of R"'^^, R^^^ and R"'^'^ are methyl, R^^^' 
is hydroxy and all of R^^h'^ Ri8h^ R20h^ R20h'^ R2ih' and R2ih" are hydrogen; 

a compound in which G^^^^ is represented by the formula (MH-I), R2h is hydrogen, R^^' is hydroxy, both of R^"^ 
and RST are hydrogen, R^^ is methyl, R^^' is hydroxy, R^^' is acetoxy, all of R^^^, R"'2h and R^^^ are methyl, R^^h' 
is hydrogen, R'^''^' is hydroxy, R^^^ is methyl, and all of R20h^ R20h'^ R2ih' R2ih" are hydrogen; 

a compound in which G"^^ is represented by the formula (MH-V), R2h is hydrogen, R^t is hydroxy, R^^^ is 
methyl, R^h' is hydroxy, all of R^oh Ri2h and Ri6h are methyl, all of Ri6h\ Ri7h'^ Ri8h and R20h' are hydrogen, R20h 
is methyl, R2ih' is hydroxy, and R2ih" jg ethyl. 

22. A compound represented by the formula (H-VI), a pharmacologically acceptable salt thereof or a hydrate of 
them. 




(H-VI) 



In the fomnula, Ri2h^ Ri6h^ Ri6h'^ Ri7h"^ R20h_ R20h'^ R2ih^ R2ih'^ R22h and R22h' have the same meanings as the 
definitions in the formula (H-l); G"^^ has the same meaning as the definition in the formula (H-V) . 
23. A compound represented by the formula (H-VI), a pharmacologically acceptable salt thereof or a hydrate of 
them, which is selected from the group consisting of a compound in which G'^^ is represented by the formula 
(MH-I), R2h is hydrogen, R^h' is hydroxy, both of R^h and R^h' are hydrogen, R^h is methyl, R^^' is hydroxy, R''^' is 
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acetoxy, all of R^^^, R^^h and R^^h are methyl, both of R^^h' and R^^^' hydrogen, R^oh \s methyl, both of R^oh' 
and R^ih are hydrogen, both of R^^h' and R^^h' are hydroxy, and R22h \s methyl; and 

a compound in which G^^ is represented by the formula (MH-I), R^h is hydrogen, R^t is hydroxy, both of R^h 
and R5h' are hydrogen, R^^ is methyl, R^^' is hydroxy, R^h' is acetoxy, all of R"'^'^, R'lSh and R^^h are methyl, both 
of Ri^h' and Ri7h' are hydrogen, R^oh js methyl, all of R^oh'^ R2ih and R22h' are hydrogen, R2HT js hydroxy, and 
R22h is methyl. 

24. A compound represented by the fomnula (H-VII), a pharmacologically acceptable salt thereof or a hydrate of 
them. 



In the formula, has the same meaning as the definition in the formula (H-V); ™ represents a single bond or 
a double bond; and Ri2h^ Ri6h^ f^ieh'^ p^uw^ R20h^ R20h'^ R2ih^ R2ih'^ R22h and R22h' have the same meanings as 
the definitions in the formula (H-l). 

25. A compound represented by the formula (H-VII), a pharmacologically acceptable salt thereof or a hydrate of 
them, which is selected from the group consisting of a compound in which G^^ is represented by the formula 
(MH-I), ::: represents a double bond, R2h js hydrogen, R^h js hydroxy, both of R^h and R^^' are hydrogen, R^^ is 
methyl, R^^' \q hydroxy, R^*^' is acetoxy, all of R^^^, R"'2h and R^^^ are methyl, both of R"'^^' and R^'^^' are hydrogen, 
R20h is methyl, all of R20h'^ R2ih and R22h' are hydrogen, R2ih' is hydroxy, and R22h is methyl; 

a compound in which G"^*^ is represented by the formula (MH-I), ::: represents a single bond, R2h is hydrogen, 
R3h' Is hydroxy, both of R^h and R^h' are hydrogen, R^h is methyl, R^h' is hydroxy, R^h' is acetoxy, all of R^^^, Ri2h 
and Ri6h are methyl, both of R^sh' and R^^h' are hydrogen, R20h is methyl, all of R20h'^ R2ih and R22h' are hydrogen, 
R2"'h' is hydroxy, and R22h is methyl; and 

a compound in which G"^^ is represented by the formula (MH-I I), ::: represents a double bond, R2h is hydro- 
gen, R3h' is hydroxy, R^^^ is methyl, R^^^' is hydroxy, R"^'^' is acetoxy, all of R^^^^^ R^^h apcl R^^^ are methyl, both of 
Ri6h' and R^^h' are hydrogen, R20h is methyl, all of R20h'^ R2ih and R22h' are hydrogen, R2ih' is hydroxy, and R22h 
is methyl. 

26. A compound represented by the formula (H-VIII), a pharmacologically acceptable salt thereof or a hydrate of 
them. 



In the formula, G^^^^ Ri2h^ Ri6h^ Ri6h'^ Ri7h'^ R20h^ R22h and R22h' have the same meanings as the formula (H-l); 
and R"'8h' represents hydrogen or hydroxy. 

27. A compound, a pharmacologically acceptable salt thereof or a hydrate of them in the formula (H-VIII), which 
is selected from the group consisting of a compound in which G^^^^ is represented by the formula (MH-I), R2h is 
hydrogen, R^"^' is hydroxy, both of R^"^ and R^"^' are hydrogen, R^*^ is methyl, R^^' is hydroxy, R"^"^' is acetoxy, all of 
Rioh_ Ri2h and Ri6h are methyl, both of R^^h' and R^^h- are hydrogen, R^sh- \q hydroxy, R20h is methyl, R22h" is 
hydroxy, and R22h is methyl; and 

a compound in which G^^^ is represented by the formula (MH-I), R2h is hydrogen, R^h' is hydroxy, both of R^h 
and R5h' are hydrogen, R^^ \q methyl, R^h' is hydroxy, R^^' \q acetoxy, all of R''^'^, Ri2h and R^^h are methyl, both 
of R"'^^^' and R^^h' are hydrogen, R^^^' is hydroxy, R20h is methyl, R22h' are hydrogen, and R22h is methyl. 

28. A compound represented. by the formula (H-IX), a pharmacologically acceptable salt thereof or a hydrate of 
them. 




(H-VII) 




22 



EP 1 380 579 A1 



"?"V (HHX) 

" ,!^18h ^16h Rl4h ^12h ^ 

In the formula, G'^^ has the same meaning as the definition in the fomiula (H-V) ; C^^-cis and C^'SizC'' are the 
same as or different from each other and each represents a single bond or a double bond; R'^^^, R^^^ and R^^^ 
have the same meanings as the definition in the formula (H-V) ; R"^^^ represents hydrogen or methyl; R"'^'^' repre- 
sents hydrogen or hydroxy; R"^^^ and R"'^^^' are (1) the same as or different from each other and each represents 
hydrogen, methyl or hydroxy, or (2) R""^*^ and R""^*^' are bound together to represent a ketone structure (=0). 

29. A compound represented by the formula (H-IX), a pharmacologically acceptable salt thereof or a hydrate of 
them, which is selected from the group consisting of a compound in which G"^*^ is represented by the formula 
(MH-I), C^-^iC^s is a double bond, C^.-C"''' is a single bond, R2h is hydrogen, R^h' is hydroxy, both of R^h and R^h' 
are hydrogen, R^h is methyl, R^h' is hydroxy, R^i^' is acetoxy, all of R^^^, R^^^ and R^^^ are methyl, all of R'''^'^^ Ri8h 
and R^^*^ are hydrogen, and both of R'^^^' and R"'^^^' are hydroxy; 

a compound in which G"''^ is represented by the formula (MH-I), C^^--C^^ is a single bond, C"'^^:^"'^ is a 
double bond, R^^ Is hydrogen, R^"^' is hydroxy, both of R^"^ and R^"^' are hydrogen, R®^ is methyl, R^"^' is hydroxy, 
R7h' is acetoxy, both of R"'^'^ and R^^^ are methyl, both of R^2h and R^^h are hydrogen, R^^^ is methyl, R''^'^' is 
hydroxy, and R"'^^^ and R"'9h' are bound together to fomn a ketone structure (=0); and 

a connpound in which G^^"^ is represented by the fonnula (MH-I), C"''^^:^''^ is a single bond, C''^^:^'''' is a 
double bond, R^h is hydrogen, R^^^' is hydroxy, both of R^"^ and R^"^' are hydrogen, R^"^ is methyl, R^^' is hydroxy, 
R7h' is acetoxy, both of R^^^ and R'''^^ are methyl, both of R^^h and R^^h are hydrogen, R^^^ is methyl, R^^^' is 
hydroxy, R""^*^ is hydrogen, and R""^*^' is hydroxy. 

30. A compound represented by thefomnula (H-X), a pharmacologically acceptable saltthereof or a hydrate of them. 

f,17h' 

R Y^V^-^c^^V' (H-X) 

^18h' jj^lSh j!^l4h j!^12h 

In theformula, G"^*^, R"'^'^ and R'''^'^' havethe same meanings as the definitions in theformula (H-V); R"'"'-'^ represents 
hydrogen or methyl; C"''^::C''^ and C^^iiC'' are the same as or different from each other and each represents a 
single bond or a double bond; R""^^' is hydrogen or hydroxy; and R^^^" represents (1) methyl or(2) the formula (R-F). 

31 . A compound, a pharmacologically acceptable salt thereof or a hydrate of them in the formula (H-X), which is 
selected from the group consisting of a compound in which G^^^ is represented by the formula (MH-I), R^^^" is 
represented by the formula (R-F), C^^iiC^^ is a double bond, C^^iiC"''' is a single bond, R^h is hydrogen, R^h' is 
hydroxy, both of R^h and R^h' are hydrogen, R^h is methyl, R^h' is hydroxy, R^h' is acetoxy, all of R^^^, R^^h and 
Ri6h are methyl, both of R^^^ and R"""^^' are hydrogen, R"'^'^' is hydroxy, both of R'^a and R*^ are methyl, both of 
Rf3b and R^"^^ are hydrogen, and R^^^^ is hydroxy; 

a compound in which G"^"^ is represented by the formula (MH-I), C^'^^ziC^ is a single bond, C"'^::C"'"^ is a 
double bond, R2h is hydrogen, R^h' is hydroxy, both of R^h and R^h' are hydrogen, R^^ is methyl, R^h' is hydroxy, 
R7h' is acetoxy, both of R^o^ and R^^h are methyl, all of R^^^, R^^^ and R'l^h' are hydrogen, R^^^' is hydroxy, and 
R'\^^" is methyl; and 

a compound in which G"^'^ is represented by the formula (MH-I), C'l'^iiC^ is a double bond, C'^ziC'' is a 
single bond, R^^ is hydrogen, R^^' is hydroxy, both of R^"^ and R^"^' are hydrogen, R^"^ is methyl, R^*^' is hydroxy, 
R7h' is acetoxy, all of R^^^, R'lSh and R"'®^ are methyl, both of R^^h and R'lSh' are hydrogen, Ri^h' is hydroxy, and 
R'lSh" is methyl. 

32. A compound represented by the formula (H-XI), a pharmacologically acceptable salt thereof or a hydrate of 
them. 
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R 



(H-XI) 



In the formula, G'"^ and R'l^h have the same meanings as the definitions in the formula (H-V); R""®^" represents 
hydrogen, methyl or hydroxy; and R"'^'^" represents (1) hydrogen or (2) the formula (R-F). 

33. A compound represented by the formula (H-XI), a pharmacologically acceptable salt thereof or a hydrate of 
them, which is selected from the group consisting of a compound in which G"^*^ is represented by the formula 
(MH-I), R^'^h" Is represented by the formula (R-F) , R^h is hydrogen, R^h' is hydroxy, both of R^h and R^h' are 
hydrogen, R^^ is methyl, R^h' is hydroxy, R^h' is acetoxy, all of R^^^, R^^h and R'lSh" are methyl, both of Rf^a and 
Rf^^ are hydroxy, R^^^ is hydrogen, R^^"^ is methyl, and R^^ is ethyl; and 

a compound in which G"^'^ is represented by the formula (MH-I), R^h is hydrogen, R^"^' is hydroxy, all of R^"^, 
R^"^' and R^^^' are hydrogen, R^^ is methyl, R^*^' is acetoxy, both of R"^^^ and R"^2h are methyl, R"<6h" \q hydroxy, and 
R'l^h" is hydrogen. 

34. Acompound represented by the formula (15), a pharmacologically acceptable salt thereof ora hydrate of them. 



(wherein R^"", RSi", RSr^ RSr', RSr^ R6r' R7r' and RiO'' are the same as or different from each other and each represents 

1) hydrogen, 

2) methyl which may have substituents, 

3) -OR^ (wherein R^ is <1> hydrogen, <2> methyl or <3> acetyl), 

4) -ORD (wherein R^ represents 

<1 > alkyi (provided that in case of methyl, it has always substituents), 

<2> -CHgAr, 

<3> 

<4> unsaturated C3.22 acyl, 

<5> -CORCO, 

<6> 0^.22 alkylsulfonyl, 

<7> benzenesulfonyl or 

<8> -SiRs^Rs2Rs3^ each of which may have 




In the formula (15), G"^"" is represented by the formula (1 ) : 




(MDH) 



substituents) 
5) halogen or 
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6) -RM-NRN1 RN2 (Ar, rco^ rs1 ^ Rs2^ Rs3^ r^, rN1 and RN2 have the same meanings as the definitions of the 
fomnula 5), 

further, R^"" and R^""' may be bound together to represent a ketone structure; 

further, R®"" or R®""' may be bound together to represent a spirooxyrane structure or an exo-methylene structure; 
further, either of R®"" or R^""' and R''"'' may be bound together to represent a 1 ,3-dioxolane ring), the formula (2) : 




(MD-II) 



(wherein R^r, R3r'^ rSf^ rSf'^ R7r' and R"'^'" have the same meanings as the above-mentioned definition), the formula 
(3): 




(MDHII) 



(wherein R^r, RSr^ RSr'^ R6r R6r'^ R7r' and R"'0'' have the same meanings as the above-mentioned definition), the 
formula (4) : 




(MDHV) 



(wherein R^"", R6r^ R7r' and R"'^'' have the same meanings as the above-mentioned definition), or the formula (5) : 




(MD-V) 
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(wherein R^r, R3r'^ pSr^ per' ap^j pior have the same meanings as the above-mentioned definition); 

Risr, Ri6r^ Ri6r'^ f^Mf ^ f^^8r^ ffiOr^ ffiOr'^ f^2^r R2ir"^ R22r gpd R22i^ are the Same as or different from each other and 

each represents 

5 1) hydrogen, 

2) methyl which may be optionally substituted, 

3) -OR^ (wherein represents <1> hydrogen, <2> methyl or <3> acetyl), 

4) -OR^ (wherein R"^ represents 

10 <1 > 0^.22 alkyi (provided that in case of methyl, it has always substltuents), 

<2> -CH2Ar, 

<3> C3.22 acyl, 

<4> unsaturated C3.22 acyl, 

<5> -CORCO, 
f5 <6> C1.22 alkylsulfonyl, 

<7> benzenesulfonyl, or 

<8> -SiRsiRs2Rs3^ each of which may have 

substituents), 
20 5) halogen or 

6) -RM-NRN1RN2 (Ar, Rco^ rs1^ rs2^ rs3^ rm^ rni and RN2 have the same meanings as the definitions in the 
fonnula 5); 

further, R^ir and R^i"" may be bound together to represent <1> a ketone structure (=0) or an oxime structure 
25 (=N0R0X: wherein R^^ has the same meaning as the definition in the formula 5) ; 

when either one of A and B is 1 ) halogen, or 2) <1 > alkylsulfonyloxy, <2> benzenesulfonyloxy or <3> C-1.22 alkoxy, 
each of which may have substituents, the other is 1) hydroxy, or 2) <1 > 0^.22 alkoxy or <2> C2.22 acyloxy, each 
of which may have substituents. 

35. A compound represented by the formula (1 6), a pharmacologically acceptable salt thereof or a hydrate of them. 



35 



40 




(16) 



45 Inthe formula (16), R^"", R5r^ RSr'^ R6r^ R6r^ RH^ Ri7r'^ R20r^ R20r^ R2ir^ R2ir^ R22rand R22r' have the Same meanings 

as the definitions in the formula 15; and R2s, RiOs^ r12s^ r16s and R^i^s are the same as or different from each 
other and each represents hydrogen or methyl, provided that the restricted clause 3 is included, 
36. A compound represented by the formula (1 7), a pharmacologically acceptable salt thereof or a hydrate of them. 
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(17) 



In the formula (17), R^r", RSr R5r\ R6r^ R6r', R7r'^ Ri7r' F{20r^ F{20r"^ f^22r R22r' havG the Same meanings as the 
definitions in the formula 15; and R^s, Rios^ R"'2s^ riss ^nd R'lQ^ have the same meanings as the definitions in the 
formula 16, provided that the restricted clauses 3 is included. 

37. A compound represented by the formula (18), a pharmacologically acceptable salt thereof or a hydrate of them. 



O 




(18) 



In the formula (18), R''''^' represents hydrogen or hydroxy; R""^® represents hydrogen or methyl; R^^s' represents 
hydroxy or methoxy; and R^"^ represents -NRamiRani2 (wherein R^"^1 and R^^^^ g^e (1) the same as or different 
from each other and each represents 1) hydrogen, or 2) <1> 0^_22 all<yl , <2> Cg.g cycloalkyi , <3> unsaturated 
C3.22 alkyi , <4> C2.22 acyl , <5> unsaturated 03.22 ^^V'' ^6-14 ^"7'' ^3-8 cycloalkenyl, <8> 5-membered 
to 14-membered heteroaryl, <9> aralkyi, <10> heteroaralkyi, <11> C-|.22alkylsulfonyl, <12> benzenesulfonyl, <13> 
azetidin-2-yl, <14> pyrrolidin-3-yl, <15> piperazin-4-yl or <16> homopiperazin-4-yl, each of which may have sub- 
stituents, or (2) -NR^friiRa^i^ jg bound together to represents an optionally substituted 3-membered to 14-mem- 
bered nitrogen-containing non-aromatic heterocyclic ring.), 

38. Acompound represented by the formula (18), a pharmacologically acceptable salt thereof or a hydrate ofthem, 
which is selected from the group of compounds consisting of, (1) a compound in which R^m js represented by 
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o'-v [j-v cr"^^ a'^^ O'^' 

c-v o-^v a"-^^ cr"^'^ 



o^v crv cr> crv 

Or'> cr"^^ Cr"^'^ a"^^ a"^-'^ 

sX"-' O^r"' Cr/" 07"^ 



O^r^ Oy" 0^""^ 
Ci^„A CX^„> Q^^^^ 



H 
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, and further which may optionally have one to four of substituents selected from hydroxy, amino, N-methylamino, 
N-ethylamino, N,N-dimethylamino, N,N-diethylamino, N-ethyl-N-methylamino, azetidin-1 -yl, pyrrolidin-1 -yl, pipe- 
ridin-1-yl, morpholin-1-yl, thiomorpholin-1-yl, piperazin-1-yl, 4-methylpiperazin-1-yl, 9-ethylpiperazin-1 -yl, N-(2-hy- 
droxyethyl)amino, N-(3-hydroxypropyl) amino, N-(2-hydroxyethyl)-N-methylamino, N-(3-hydroxypropyl)-N-meth- 
ylamino, N-(2-hydroxyethyl)-N-ethylamino or N-(3-hydroxypropyl)-N-ethylamino; (2) a compound in which R^m is 
represented by 



j^"-^ ""Cr"^-^ Cf"^' 
.cr^v ™cr^^- 

™rr"^- "-cr"^' .C?^^ "O"^^ 



, and further, which may optionally have one to four of substituents selected from methyl, ethyl, n-propyl, hydroxy, 
hydroxymethyl, 2- hydroxy ethyl and 3-hydroxypropyl; and 
(3) a compound in which R^m is represented by 

o-'" O'" O'" 
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, and further, which may optionally have one or two of substituents selected from methyl, ethyl, n-propyl, hydroxy, 
hydroxymethyl, 2-hydroxyethyl, 3-hydroxypropyi, amino, N-methylamino, N-ethylamino, N,N-dimethylamino, N,N- 
diethylamino, N-ethyl-N-methylamino, azetidin-1 -yl, pyrrolidin-1-yl, piperidin-l -yl, morpholin-1-yl and thiomorpho- 
lin-1-yl. 

39. A compound represented by the fo mi u la (19), a pharmacologically acceptable salt thereof or a hydrate of them. 




In the formula, G"''' and R^^^r have the same meanings as the definitions in the formula (15); and Z represents 
oxygen or the formula: 



(wherein represents (1) hydrogen or(2) aandCi.galkyI, Ci.QalkenylorCi.salkynyl which may have substituents 
and an epoxy structure.). 

40. A compound represented by the fonnu la (20), a pharmacologically acceptable salt thereof or a hydrate of them. 




(20) 



In the formula (20), A' and B' are bound together with oxygen to represent an epoxy structure, or either one of 
them represents hydroxy and the other represents any one of chlorine, bromine, hydroxy and methoxy; R^^^' and 
R2ib' are bound together with oxygen to represent a ketone structure, or either one of them represents hydrogen 
and the other represents any one of hydroxy, methoxy and -OR"i; R^", R6" and R'"' are the same as or different 
from each other and each represents hydrogen, acetyl or -R"^; R^^^, R"" and R20 are the same as or different from 
each other and each represents hydrogen, hydroxy or -OR"^; R"'^ represents methyl, - CHgOH or-CHgOR"^ (where- 
in R"^ represents C^.Cg alkyi, Cg-Cg acyl, R^nCHg, R'^'^CO or R^^iR^^NCO; R*^" represents Cq-C^q aryl or C5.C14 
heteroacyl which may optionally have one or more substituents described below, R""" and R"^ are the same as or 
different from each other and each represents hydrogen, C-|. Cg alkyI, C3-C7 cycloalkyi, benzyl which may optionally 
have one or more substituents described below, or R"^ and R"2 are bound together to represent pyrrolidine, pip- 
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eridine, piperazine, N-substituted piperazine or morpholine; 
The substituent described here indicates the following. 

a) C^-Cq alkyi, C^-Cg alkoxy, C2-Cg acyl, 
5 b) fluoro, chloro, bromo, iodo, 

c) carboxylic acid, sulfonic acid, carboxylic acid ester, carboxamide which may optionally have substituents 
on nitrogen, 

d) nitro, amino, N-monosubstituted amino, N,N-disubstituted amino, 

e) a hydroxy group, mercaptane, C^.Cg alkylthio, C^.Cg alkylsulfoxide, C^.Cg alkylsulfone, provided that the 
10 restricted clauses 1 , 2 an 3 are included. 

41. A compound represented by the fonnu la (21), a pharmacologically acceptable salt thereof or a hydrate of them. 



15 



20 




(21) 



25 

In the formula (21), R^" and R^' represent hydrogen; R"^" represents hydrogen or acetyl; R''^, R"""^ and R^o are the 
same as or different from each other and each represents hydrogen or hydroxy; R2ia and R2ib q^q bound together 
with oxygen to represent a ketone structure, or either one of them represents hydroxy or methoxy and the other 
30 represents hydrogen; and R''^ represents methyl or -CH2OH, provided that the restricted clauses 1 , 2 and 3 are 

included. 

42. The compound, a pharmacologically acceptable salt thereof or a hydrate of them, wherein in the formula (21), 
R3", RS" and R^^ ^^e hydrogen; R^" is hydrogen or acetyl; R^® and R^o are the same as or different from each other 
and each represents hydrogen or hydroxy; R2ia' and R^ib' are bound together with oxygen, or either one of them 

35 represents hydroxy and the other is hydrogen; and R"'^' is methyl. 

43. The compound, a pharmacologically acceptable salt thereof or a hydrate of them, wherein in the formula (21), 
R2", R^" and R"''' are hydrogen; R'"' is acetyl; R""^ and R^^ are the same as or different from each other and each 
represents hydrogen or hydroxy; H^^^ and R^'ib are bound together with oxygen, or either one of them represents 
hydroxy and the other is hydrogen; and R"'^ represents methyl or -CH2OH. 

40 44. The compound, or a pharmacologically acceptable salt thereof or a hydrate of them, wherein in the formula 

(21), R3", R6", R7", R17^ R20 and R2ia are hydrogen; R^e and R2ib are hydroxy; and R12 is methyl, 

45. The compound, a pharmacologically acceptable salt thereof or a hydrate of them, wherein in the formula (21), 
R3", R6", R7\ r16^ r17 and R2-«a are hydrogen; R20 and R2ib are hydroxy; and R12 is methyl. 

46. The compound, a pharmacologically acceptable salt thereof or a hydrate of them, wherein in the formula (21), 
45 R3'\ R6"^ R7''^ R16^ R17^ R20 and R2ia are hydrogen; R2ib is hydroxy; and R12 js methyl. 

47. The compound, a pharmacologically acceptable salt thereof or a hydrate of them, wherein in the formula (21), 
R3", r6'\ r16 r17 and R2ia are hydrogen; R20 and R2"'b are hydroxy; R^" is acetyl; and R"'2 is methyl. 

48. The compound, a pharmacologically acceptable salt thereof or a hydrate of them, wherein in the formula (21), 
R3", r6", r17^ r20 and R2ia are hydrogen; R''^ and R2"'b are hydroxy; R''" is acetyl; and R"'2 is methyl. 

50 49. The compound, a pharmacologically acceptable salt thereof or a hydrate of them, wherein in the formula (21), 

R3", RS", R16^ r17 and R20 are hydrogen; R2ia and R2ib are bound together with oxygen; R^" is acetyl; and R"'2 is 
methyl. 

50. The compound, a pharmacologically acceptable salt thereof or a hydrate of them, wherein in the formula (21), 
R3", R6", R16^ Ri7^ R20 and R2ia are hydrogen; R2ib js hydroxy; P7' is acetyl; and R12 jg nnethyl. 
55 51 . A medicament comprising at least one selected from compounds, a pharmacologically acceptable salt thereof 

or a hydrate of them an active ingredient. 

[001 2] Pharmaceuticals are preferably, an agent for preventing or treating a disease against which gene expression 
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control is efficacious, an agent for preventing or treating a disease against which VEGF production suppressing action 
is efficacious, an agent for preventing or treating a disease against which an antiangiogenic effect is efficacious, an 
antiangiogenic agent, an antitumor agent, an agent for treating hennatoma, an agent for suppresslngcancernnetastasis, 
an agent for treating retina angiogenic disease or an agent for treating diabetic retinopathy, an agent for treating in- 

5 flamnnatory disease, an agent for treating inflammatory diseases consisting of osteoarthritis, rheumatoid arthritis, pso- 
riasis or delayed hypersensitivity reaction, an agent for treating atherosclerosis, an agent for treating solid cancer, 
especially a medicament in which the solid cancer Is lung cancer, brain tumor, breast cancer, prostate cancer, ovarian 
cancer, colon cancer or melanoma, an agent for treating leukemia, an antitumor agent based on gene expression 
control, an antitumor agent based on VEGF production suppressing action or an antitumor agent based on an antlan- 

10 giogenic effect. 

[0013] Further, the present invention provides a method for preventing or treating a disease against which gene 
expression control Is efficacious, by administering a pharmacologically effective dose of the above-mentioned medi- 
cament to a patient. In particular, the method is a method for preventing or treating a disease against which the VEGF 
production suppressing action is efficacious or against which an antiangiogenic action is efficacious. 

15 [0014] Further, it provides use of the any one of compounds of the present invention, a pharmacologically acceptable 
salt thereof or a hydrate of them for producing the above-mentioned medicament or an agent for preventing or treating. 
In particular, It is occasionally used for producing an agent for preventing or treating a disease against which gene 
expression control is efficacious, a disease against which the VEGF production suppressing action is efficacious, a 
disease against which an antiangiogenic action is efficacious or a solid cancer. 

20 [0015] Further, the present invention provides the production process of the compound of the present invention, a 
pharmacologically acceptable salt thereof or a hydrate of them, which comprises culturing Streptomyces sp. Mer. 111 07, 
PERM P-1 81 44 or Its variant in a nutrient culture medium, collecting the compounds described in any of the above are 
from the culture solution, and carrying out various modification synthesis by using the obtained compounds as a starting 
material to obtain derivatives thereof. 

25 [0016] Further, the present invention provides an agent for preventing or treating a disease against which the gene 
expression control is efficacious, a disease against which the VEGF production suppressing action is efficacious, a 
disease against which the antiangiogenic action is efficacious or solid cancers, which comprises the compound rep- 
resented by the formula (4), a pharmacologically acceptable salt thereof or a hydrate of them. Further, it provides a 
method for preventing or treating by using it, and use of it for producing an agent for preventing or treating. The agent 

30 for preventing or treating is preferably an agent for treating hematoma, an agent for suppressing cancer metastasis, 
an agent for treating retina angiogenic disease or an agent for treating diabetic retinopathy, an agent for treating in- 
flammatory disease, an agent for treating osteoarthritis, an agent for treating rheumatoid arthritis, an agent for treating 
psoriasis, an agent for treating atherosclerosis or an agent for treating solid cancer. When the solid cancer is lung 
cancer, brain tumor, breast cancer, prostate cancer, ovarian cancer, colon cancer or melanoma, it is effective in par- 

35 ticular 
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45 




[0017] As the 12-membered ring macrolide compound which is similar as the present invention, FD895 (JP-A 
4-352783) is known. However, although cell inhibitory action in vitro is indicated, it was ineffective in an animal exper- 

50 Iment using P388 mouse leukemia cell (Seki-Asano M. et al, J. Antibiotics Vol.47, 1395-1401, 1994). 

[0018] The following deposit microorganism can be used for the microorganism for producing the compound of the 
present invention. The fungus strain was internationally deposited to International Patent Organism Depositary (IPOD) 
National Institute of Advanced Industrial Science and Technology (Tsukuba Central 6,1-1, Higashi 1 -Ghome Tsukuba- 
shl, Ibarakl-ken 305-8566 Japan). 

55 [0019] Streptomyces sp. Mer-11107 was deposited as PERM P-1 81 44 at the National Institute of Bioscience and 
Human-Technology Agency of Industrial Science and Technology (1-3, Higashi 1 chome Tsukuba-shi Ibarakl-ken 
305-8566, Japan). Further, this was transferred to International Deposit FERM BP-7812 at International Patent Organ- 
ism Depositary (IPOD) National Institute of Advanced Industrial Science and Technology (Tsukuba Central 6, 1-1, 
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Higashi 1-Chonne Tsukuba-shi, Ibaraki-ken 305-8566 Japan). 

[0020] Additionally, Streptonnyces sp, A-1532, Streptomyces sp.A-1533 and Streptonnyces sp. A-1534 were also 
internationally deposited to International Patent Organ isnn Depositary (I POD) National Institute of Advanced Industrial 
Science and Technology (Tsukuba Central 6, 1-1, Higashi 1-Chome Tsukuba-shi, Ibaraki-ken 305-8566 Japan) as 
5 FERI\/I BP-7849, PERM BP-7850 and PERM BP-7851 , respectively. 

[0021] The meanings of ternns, symbols and the like used in the specification of the present application will be illus- 
trated below, and the present invention will be specifically illustrated. 

[0022] In the specification of the present application, the structural formula of the compound represents occasionally 
a fixed isomer for convenience. In the specification of the present application, there are included all isomers and mix- 

10 tures of the isomers such as a geometric isomer which are generated from the configuration of the compound, an 
optical isomer based on an asymmetric carbon, a rotamer, a stereoisomer and a tautomer. It is not limited to the 
description of the fonnula for convenience, and may be either of isomers or a mixture thereof. Accordingly, the com- 
pound of the present invention occasionally has an asymmetric carbon in the molecule, and its optically active sub- 
stance and a racemate may exist, but it is not specifically limited and any one is included. Further, polymorphic crystals 

f5 may exist, but it is not specifically limited in the present invention and any one of the crystal forms may be single or a 
mixture of the crystal form. The compound (1 ) according to the present invention or a salt thereof may be an anhydride 
or a hydrate, and both are included in the present invention. The metabolite which is generated by decomposing the 
compound (1) according to the present invention in vivo and the prodrug of the compound (1) according to the present 
invention or a salt thereof are also included in the present invention. 

20 [0023] The "halogen" used in the specification of the present application means a fluorine atom, a chlorine atom, a 
bromine atom and an iodine atom. 

[0024] The "C1.22 alkyi" used in the specification of the present application indicates alkyi groups having 1 to 22 
carbons, and as the preferable group, linear or branched alkyI groups such as a methyl group, an ethyl group, an n- 
propyl group, an isopropyl group, a n-butyl group, an isobutyl group, a sec-butyl group, a tert-butyl group, a n-pentyl 

25 group, a 1 ,1-dimethylpropyl group, a 1 ,2-dimethylpropyl group, a 2,2-dimethylpropyl group, a 1 -ethylpropyl group, a 
2-ethylpropyl group, a n-hexyl group, a 1 -methyl-2-ethylpropyl group, a 1-ethyl-2-methylpropyl group, a 1 ,1 ,2-trimeth- 
ylpropyl group, a 1 -propylpropyl group, a 1-methylbutyl group, a 2-methylbutyl group, a 1 ,1-dimethylbutyl group, a 
1 ,2-dimethylbutyl group, a 2,2-dimethylbutyl group, a 1 ,3-dimethylbutyl group, a 2,3-dimethylbutyl group, a 2-ethylbutyl 
group, a 2-methylpentyl group or a 3-methylpentyl group may be proposed. 

30 [0025] The "unsaturated C2.22 alkyI" used in the specification of the present application indicates an alkenyl group 
having 2 to 22 carbons or an alkynyl group having 2 to 22 carbons, and as the preferable group, a vinyl group, an ally! 
group, a 1-propenyl group, a2-propenyl group, an isopropenyl group, a 2-methyl-1-propenyl group, a 3-methyl-1-pro- 
penyl group, a 2-methyl-2-propenyl group, a3-methyl-2-propenyl group, a 1-butenyl group, a2-butenyl group, a3-bute- 
nyl group, a 1-pentenyl group, a 1-hexenyl group, a 1 ,3-hexanedienyl group, a 1 ,6-hexanedienyl group, an ethynyl 

35 group, a 1-propynyl group, a 2-propynyl group, a 1-butynyl group, a 2-butynyl group, a 3-butynyl group, a 3-methyl- 

1- propynyl group, a 1-ethynyl-2-propynyl group, a 2-methyl-3-propynyl group, a 1-pentynyl group, a 1-hexynyl group, 
a 1 ,3-hexanediynyl group, a 1 ,6-hexanediynyl group, etc. may be proposed. 

[0026] The "C2.22 acyl" used in the specification of the present application indicates an acyl group having 2 to 22 

carbons, and as the preferable group, linear chain or branched acyl groups such an acetyl group, a propionyl group, 
40 a butyryl group, an isobutyryl group, a valeryl group, an isovaleryl group, a pivaloyi group, a caproyi group, a decanoyi 
group, a lauroyi group, amyristoyi group, a palm it oy I group, astearoyi group or an arachidonyl group may be proposed. 
Further, the "C2.22 acyloxy" used in the present specification has the partial structure corresponding to the "C2.22 acyl". 
[0027] The "unsaturated C3.22 acyl" used in the specification of the present application indicates an acyl group con- 
sisting of 3 to 22 carbons and having a double bond or a triple bond, and as the preferable group, linear chain or 
45 branched acyl groups such as an acryl group, a propioloyi group, a crotonoyi group, an isocrotonoyi group, an oleoyi 
group or a linolenoyi group may be proposed. Further, the "unsaturated C3.22 acyloxy" used in the specification of the 
present application has the partial structure corresponding to the "unsaturated C3.22 acyl" . 

[0028] The "C^.22 alkoxy" used in the specification of the present application indicates an alkoxy group having 1 to 
22 carbons, and as the preferable group, a methoxy group, an ethoxy group, an n-propoxy group, an isopropoxy group, 
50 an n-butoxy group, an isobutoxy group, a sec-butoxy group, atert-butoxy group, a n-pentyloxy group, an isopentyloxy 
group, a sec-pentyloxy group, an n-hexyloxy group, an isohexyloxy group, a 1 , 1 -di methyl propyloxy group, a 1 ,2-dimeth- 
ylpropoxy group, a 2,2-dimethylpropyloxy group, a 2-ethylpropoxy group, a 1-methyl-2-ethylpropoxy group, a 1-ethyl- 

2- methylpropoxy group, a 1 ,1 ,2-trimethylpropoxy group, a 1 ,1 ,2-trimethylpropoxy group, a 1 ,1 -dimethylbutoxy group, 
a 1 ,2-dimethylbutoxy group, a 2,2-dimethylbutoxy group, a 2,3-dimethylbutoxy group, a 1 ,3-dim ethyl butyloxy group, a 

55 2-ethylbutoxy group, a 1 ,3-dimethylbutoxy group, a 2-methylpentoxy group, a 3-methylpentyloxy group, a hexyloxy 
group etc. may be proposed. 

[0029] The "unsaturated C2.22 alkoxy" used in the specification of the present application indicates an alkenyloxy 
group or an alkynyloxy group having 2 to 22 carbons, and as the preferable group, for example, a vinyloxy group, an 
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allyloxy group, a 1-propenyloxy group, a 2-propenyloxy group, an isopropenyloxy group, a 2-nnethyl-1 -propenyloxy 
group, a 3-methyl-1 -propenyloxy group, a 2-nnethyl-2-propenyloxy group, a 3-methyl-2-propenyloxy group, a 1-bute- 
nyloxy group, a 2-butenyloxy group, a 3-butenyloxy group, a 1-pentenyloxy group, a 1-hexenyloxy group, a 1 ,3-hex- 
anedienyloxy group, a 1 ,6-hexanedienyloxy group, a propargyloxy group, a 2-butynyloxy group etc. may be proposed. 
[0030] The "C3.Q cycloalkyi" used in the specification of the present application indicates a cycloalkyi group having 
3 to 8 carbons, and as the preferable group, a cyclopropyl group, a cyclobutyl group, a cyclopentyl group, a cyclohexyl 
group, a cycloheptyl group, a cyclooctyl group etc. may be proposed. 

[0031] The "C3.8 cycloalkenyl" used in the specification of the present application indicates a cycloalkenyl group 
having 3 to 8 carbons, and as the preferable group, cyclopropen-1-yl, cyclopropen-3-yL cyclobuten-1-yl, cyclobuten- 
3-yl, 1 ,3-cyclobutadien-1 -yl, cyclopenten-1 -yl, cyclopenten-3-yl, cyclopenten-4-yl, 1 ,3-cyclopentadien-1-yl, 1,3-cy- 
clopentadien-2-yl, 1 ,3-cyclopentadien-5-yl, cyclohexen-1 -yl, cyclohexen-3-yl, cyclohexen-4-yl, 1 ,3-cyclohexadien-1 -yl, 
1 ,3-cyclohexadien-2-yl, 1 ,3-cyclohexadien-5-yl, 1 ,4-cyclohexadien-3-yl, 1 ,4-cyclohexadien-1-yl, cyclohepten-1-yl, cy- 
clohepten-3-yl, cyclohepten-4-yl, cyclohepten-5-yl, 1 ,3-cyclohepten-2-yl, 1 ,3-cyclohepten-1 -yl, 1 ,3-cycloheptadien- 
5-yl, 1 ,3-cycloheptadien-6-yl, 1 ,4-cycloheptadien-3-yl, 1 ,4-cycloheptadien-2-yl, 1 ,4-cycloheptadien-1 -yl, 1 ,4-cyclohep- 
tadien-6-yl, 1 ,3,5-cycloheptatrien-3-yl, 1 ,3,5-cycloheptatrien-2-yl, 1 ,3,5-cycloheptatrien-1-yl, 1 .SjS-cycloheptatrien- 
y-yl, cycloocten-1-yl, cycloocten-3-yl, cycloocten-4-yl, cycloocten-5-yl, 1 ,3-cyclooctadien-2-yl, 1 ,3-cyclooctadien-1-yl, 

1 .3- cyclooctadien-5-yl, 1 ,3-cyclooctadien-6-yl, 1 ,4-cyclooctadien-3-yl, 1 ,4-cyclooctadien-2-yl, 1 ,4-cyclooctadien-1-yl, 

1 .4- cyclooctadien-6-yl, 1 ,4-cyclooctadien-7-yl, 1 ,5-cyclooctadien-3-yl, 1 ,5-cyclooctadien-2-yl, 1 ,3,5-cyclooctatrien- 
3-yl, 1 ,3,5-cyclooctatrien-2-yl, 1 ,3,5-cyclooctatrien-1 -yl, 1 ,3,5-cyclooctatrien-7-yl, 1 ,3,6-cyclooctatrien-2-yl, 1,3,6-cy- 
clooctatrien-1-yl, 1 ,3,6-cyclooctatrien-5-yl, 1 ,3,6-cyclooctatrien-6-yl etc. maybe proposed. 

[0032] The "C6.14 aryl" used in the specification of the present application means an aromatic hydrocarbon cyclic 
group which was constituted by 6 to 14 carbons, and condensed rings such as a monocyclic group, a dicyclic group 
and a tricyclic group are included. As the preferable examples, a phenyl group, an indenyl group, a 1-naphthyl group, 
a 2-naphthyl group, an azulenyl group, a hepthalenyl group, a biphenyl group, an indacenyl group, an acenaphthyl 
group, a fluorenyl group, a phenalenyl group, a phenanthrenyl group, an anthracenyl group, a cyclopentacyclooctenyl 
group, a benzocyclooctenyl group etc. may be proposed. 

[0033] The "5- to 14-membered heteroaryl" used in the specification of the present application means a monocyclic, 
dicyclic or tricyclic 5- to 1 4-membered aromatic heterocyclic group which contains one or more of hetero atoms selected 
from the group consisting of a nitrogen atom, a sulfur atom and an oxygen atom. As the preferable group, the nitrogen- 
containing aromatic heterocyclic group includes a pyrrolyl group, a pyridyl group, a pyridazinyl group, a pyrimidinyl 
group, a pyrazinyl group, atriazolyl group, a tetrazolyl group, a benzotriazolyl group, a pyrazolyl group, an imidazolyl 
group, a benzimidazolyl group, an indolyl group, an isoindolyl group, an indolizinyl group, a purinyl group, an indazolyl 
group, a quinolyl group, an isoquinolyl group, a quinolizinyl group, a phthalazinyl group, a naphthylidinyl group, a 
quinoxalinyl group, a quinazolinyl group, a cinnolinyl group, a pteridinyl group, an imidazotriazinyl group, a pyrazinopy- 
ridazinyl group, an acridinyl group, a phenanthridinyl group, a carbazolyl group, a carbolinyl group, a perimidinyl group, 
a phenanthrolinyl group, a phenazinyl group, an imidazopyridinyl group, an imidazopyrimidinyl group, a pyrazolopy- 
ridinyl group, and the like; the aromatic heterocyclic group containing sulfur includes a thienyl group, a benzothienyl 
group and the like; the aromatic heterocyclic group containing oxygen includes, a furyl group, a pyranyl group, a cy- 
clopentapyranyl group, a benzofuryl group, an isobenzofuryl group and the like; the aromatic heterocyclic group con- 
taining 2 or more of different kind of hetero atoms includes, a thiazolyl group, an isothiazolyl group, a benzothiazolyl 
group, a benzothiadiazolyl group, a phenothiazinyl group, an isoxazolyl group, a furazanyl group, a phenoxazinyl group, 
an oxazolyl group, an isooxazoyi group, a benzoxazolyl group, an oxadiazolyl group, a pyrazolooxazolyl group, an 
imidazothiazolyl group, a thienofuranyl group, a furopyrrolyl group, a pyridoxazinyl group and the like. 
[0034] The "3- to 14-membered nitrogen-containing non-aromatic hetero ring" used in the specification of the present 
application means a monocyclic, dicyclic or tricyclic 3- to 14-membered non-aromatic heterocyclic group which contains 
one or more of hetero atoms selected from the group consisting of a nitrogen atom, a sulfur atom and an oxygen atom, 
in addition to a nitrogen atom. The preferable example includes an aziridinyl group, an acetidyl group, a pyrrolidinyl 
group, a pyrrolinyl group, a piperidinyl group, a piperazinyl group, an imidazolinyl group, a pyrazolidinyl group, an 
imidazolidinyl group, amorpholinyl group, a thiomorpholinyl group, an imidazolinyl group, an oxazolinyl group and the 
like. Further, the non-aromatic heterocyclic group includes also a group derived from a pyridone ring, a non-aromatic 
condensed ring (for example, a group derived from a phthalimide ring, a succinimide ring and the like). 
[0035] The substituent of "which may optionally have substituents" used in the specification of the present application 
includes one or more groups selected from a C^.q alkyi group, a Cg.g alkenyl group (for example, a vinyl group), a Cg.g 
alkynyl group (for example, an ethynyl group), a Ce.14 aryl group (for example, a phenyl group and the like), 5- to 
14-membered hetero aryl group (for example, a thienyl group, a furyl group, a pyridyl group, a pyridazinyl group, a 
pyrimidinyl group, a pyrazinyl group and the like), a hydroxyl group, a Ci.q alkoxy group, a Ci_g acyl group, a C2.8 
acyloxy group, a C2.8 alkenyloxycarbonyl group, a C2.8 alkynyloxycarbonyl group, a C-i.g alkoxycarbonyl group, a hal- 
ogen atom, a hydroxycarbonyl group, a thiol group, a C^.g alkylthio group, a C^.g alkylsulfoxide group, a C^.q alkylsul- 
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fonyl group, a C^.q alkylsulfonyloxy group, a hydroxysulfonyl group, an nitrile group, an nitro group, an nitroso group, 
an annino group, an N-Ci.8 alkylamino group, an N,N-di(Ci.8 alkyi) annino group, an N-C2.8 alkenylamino group, an N, 
N-di(C2.8 alkenyl) amino group, an N-C2.8 alkynylamino group, an N,N-di(C2_8 alkynyl)amino group, an N-arylannino 
group (for example, a phenylamino group), an N-heteroarylamino group (for example, a 2-pyridylamino group, a 3-py- 

5 ridylamino group, a 1 -pyrrolylamino group, and the like) , an N-C^.g alkyl-N-arylamino group, an N-C^.g alkyl-N-heter- 
oarylamino group, an aralkyloxy group, a heteroaryloxy group, a C^.q alkylsulfonylamino group, a C2.8 alkenylsulfo- 
nylamino group, a C2.8 alkynylsulfonylamino group, an N-C1.8 alkylcarbamoyi group, an N-C1.8 alkylcarbamoyi group, 
an N-C2.8 alkenylcarbamoyi group, an N,N-di(C2.8 alkynyl) carbamoyl group, a C2.8 acylamino group, and the like. 
[0036] There are disclosed below 1 . the property of separated microorganism, 2. the fermentation method of the 

10 microorganism, 3. the purification method of an active substance, 4. the modification method of the active substance 
and 5. the application method of the active substance which were described in the present invention. 

1 . The property of isolated microorganism 

15 [0037] As raw materials of the compound of the present invention, it is expected that any one of strains belonging 
to the genus Streptomyces can be used. However, as a typical strain used in the present invention, a strain which was 
named as "Mer-11107 strain" by the inventors is exemplified. The taxonom leal properties of this strain are as follows. 

(1) Streptomyces sp. Mer-11107, PERM BP-7812 

20 

(1) Morphological charcteristics 

[0038] Aerial hyphae that bore spirales is extended from vegetative hypha. Spore chain consisting of about 1 0 to 20 
of columnar spores are formed at the edge of the ripened aerial hyphae. The size of the spores are about 0.7 x 10 
25 |i,m, the surface of the spores is smooth, and specific organs such as sporangium, scleoric granule and zoospore are 
not observed. 

(2) Cultural characteristics on various media 

30 [0039] Cultural characteristics after incubation at 28°C for two weeks on various media are shown below. The color 
tone is described by the color name and codes which are shown in the parenthesis of the Color Harmony Manual 
(Container Corporation of America). 

1) Yeast extract-malt extract agar medium 

35 

[0040] The strain grew well, the aerial hyphae grew up on the surface, and light gray spores (Light gray; d) were 
observed. The reverse side of colony was Light melon yellow (Sea). Soluble pigment was not produced. 

2) Oatmeal agar medium 

40 

[0041] The strain grew in the middle level, the aerial hyphae grew slightly on the surface, and gray spores (Gray; d) 
were observed. The reverse side of colony was Nude tan (4gc) or Putty (1 1/2ec). Soluble pigment was not produced. 

3) Inorganic salt-starch agar medium 

45 

[0042] The strain grew well, the aerial hyphae grew up on the surface, and gray spores (Gray; d) were observed. 
The reverse side of colony was Fawn (4lg) or Gray (g). Soluble pigment was not produced. 

4) lycerol-asparagine agar medium 

50 

[0043] The strain grew well, the aerial hyphae grew up on the surface, and white spores (White; a) were observed. 
The reverse side of colony was Pearl pink (3ca). Soluble pigment was not produced. 

5) Peptone-yeast extract-iron agar medium 

55 

[0044] The strain growth was bad, and the aerial hyphae did not grow on the surface. The reverse side of colony 
was Light melon yellow (3ea). Soluble pigment was not produced. 
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6) Tyrosine agar medium 

[0045] Tlie strain grew well, the aerial hyphae grew up on the surface, and white spores (White; a) were observed. 
The reverse side of colony was Pearl pink (Sea). Soluble pigment was not produced. 

5 

(3) Utilization of various carbon sources 

[0046] Various carbon sources are added in Pridham-Gottlieb agar medium, growth after incubation at 28°C for two 
weeks are shown below. 

10 

1) L-arabinose ± 

2) D-xylose ± 

3) D-glucose + 

4) D-fructose + 
15 5) sucrose + 

6) inositol + 

7) L-rhamnose 

8) D-mannitol + 

9) D-raffinose + 

20 

(+: positive, ±: slightly positive, -: negative) 

(4) Physiological properties 

25 [0047] The physiological properties of the strain are as shown below. 

(a) Range of growth temperature (yeast extract-malt extract agar medium, incubation for 2 weeks) 12°C to 37°C 

(b) Range of optimum temperature (yeast extract-malt extract agar medium, incubation for 2 weeks) 21 °C to 33°C 

(c) Liquefaction of gelatin (glucose-peptone-gelatin agar medium) negative 
30 (d) Coagulation of milk (skim milk agar medium) negative 

(e) Peptonization of milk (skim milk agar medium) negative 

(f) Hydrolysis of starch (inorganic salt-starch agar medium) negative 

(g) Formation of melanoid pigment (peptone-yeast extract-iron agar medium) negative 
(tyrosine medium) negative 

35 (h) Production of hydrogen sulfide (peptone-yeast extract-iron agar medium) negative 

(i) Reduction of nitrate (broth containing 0.1% potassium nitrate) negative 

(j)Sodium chloride tolerance (yeast extract-malt extract agar medium, incubation for 2 weeks) grown at a salt 
content of 4% or less 

40 (5) Chemotaxonomy 

[0048] LL-diaminopimelic acid and glycine were detected from the cell wall of the present strain. It is considered that 
the present strain Is a strain of the genus StreptomycesUom the above -mentioned microbial characteristics. Accord- 
ingly, the present inventors have named the present microbial strain as Streptomyces sp. Mer-11107. 

45 

2. Femnentation method of producing microorganism 

[0049] The bioactive substances 1 1 1 07A to BJ of the present invention are produced by inoculating the above-men- 
tioned microbial strain or its variant on a nutrition source medium and carrying out aerobic fermentation. The producing 
50 microorganism of the biologically active substance 11107A to BJ belongs to Streptomyces sp., is not limited to the 
above-mentioned microbial strain so far as it has an ability of producing 11107A to BJ, and all can be utilized in the 
present invention. Hereinafter, both of 11107A to BJ and the analogue which the above-mentioned microbial strain 
produces are referred to as 11107 analogue. 

[0050] The fermentation method of the above-mentioned microorganism is subjected to the general fennentation 
55 method of microorganism, but it is preferable that it is carried out under aerobic conditions such as shaking culture or 
aeration-agitation fennentation using liquid medium. The medium used for culture may be a medium containing a 
nutrition source which can be utilized by microorganism belonging the genus Streptomyces, therefore all of various 
synthetic, a semi-synthetic medium, an organic medium and the like can be utilized. As the medium composition, there 
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can be used a single or a combination of glucose, galactose, sucrose, nnaltose, fructose, glycerin, dextrine, starch, 
molasses, soybean oil and the like. As the nitrogen source, there can be used a single or a combination of organic 
nitrogen sources such as pharma media, peptone, meat extract, soybean powder, fish powder, gluten meal, casein, 
dry yeast, amino acid, yeast extract and urea, and inorganic nitrogen sources such as sodium nitrate and ammonium 

5 sulfate. Additionally, for example, there can be added and used salts such as sodium chloride, potassium chloride, 
calcium carbonate, magnesium sulfate, sodium phosphate, potassium phosphate, copper sulfate, iron sulfate, man- 
ganese chloride and cobalt chloride; heavy metal salts, vitamins such as vitamin B or biotin, if necessary. Further, when 
foaming is remarkable during culture, various defoaming agents can be appropriately added in the medium as neces- 
sary. When the defoaming agent is added, it is required to set at a concentration for not adversely affecting the pro- 

10 duction of an objective substance, and for example, the use concentration is desirably 0.05% or less. 

[0051] The culture condition can be appropriately selected within the range at which the microbial strain is grown 
well and can produce the above-mentioned substance. For example, the pH of a medium is about 5 to 9, and preferably 
nearby neutral in general. The temperature of fermentation is usually kept at 20 to 40°C, preferably 24 to 30°C and 
more preferably 28 to 35°C. The fermentation period is about 2 to 8 days, and usually about 4 to 7 days or usually 

^5 about 3 to 5 days. The above-mentioned fermentation conditions can be suitably changed in accordance with the kind 
and property of microorganism used, external conditions and the like, and it is needless to say that an optimum condition 
can be selected. The biologically active substance 11107 analogue of the present invention which was accumulated 
in the cultured broth can be collected by usual separation procedures utilizing its property such as, for example, a 
solvent extraction method and an absorbing resin method. 

20 

3. Purification method for the bioactive substance 

[0052] General methods for separation and purification which are used for isolation of microbial metabolites from 
the cultured broth can be employed in order to collect the 11107 analogue from the cultured medium after the fermen- 

25 tation. For example, there can be corresponded all methods such as extraction by an organic solvent using methanol, 
ethanol, acetone, butanol, ethyl acetate, butyl acetate and chloroform, and toluene; the treatment of adsorption and 
desorption using a hydrophobic adsorption resin such asDIAION HP-20; gel filtration chromatography using Sephadex 
LH-20; absorption chromatography by active carbon, silica gel and the like; or the treatment of adsorption and desorp- 
tion by thin layer chromatography; or high performance liquid chromatography using a reverse phase column and the 

30 like, to this. Further, the purification methods for 1 1 1 07 analogue are not specifically limited to the methods shown here. 
[0053] The 11107 analogue can be isolated and purified by using these methods alone or in combination and re- 
peatedly using them. 

4. Purification method of biologically active substance 

35 

[0054] After termination of the incubation, methods of separation and purification which are usually used for isolating 
microorganism metabolism product from the incubation solution can be utilized in order to collect the 11107 analogue 
from the incubation solution. For example, there can be corresponded all methods such as extraction by an organic 
solvent using methanol, ethanol, butanol, ethyl acetate and chloroform; the treatment of adsorption and desorption by 
40 various ion exchange chromatographies, gel filtration chromatography using Sephadex LH-20; absorption chromatog- 
raphy by active carbon, silica gel and the like; or the treatment of adsorption and desorption by thin layer chromatog- 
raphy; or high performance liquid chromatography using a reverse phase column and the like, to this. Further, the 
methods shown here are not specifically limited. 

[0055] The 11107 analogue can be isolated and purified by using these methods alone or in combination and re- 
45 peatedly using them. 

5. Modification of bioactive substance 

[0056] The compound of the present invention represented by the respective formulae including the formula (I) can 
50 be synthesized from the 11107 analogue which was isolated and purified, using general organic synthesis methods. 
As a typical method, it can be synthesized by, for example, a method shown below, and a combination of these methods. 
I n production , the reaction compound may have a protective group, and the objective compound is obtained by removing 
its protective group. 

55 
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10 




(1) Synthesis of compound in which the hydroxy group of 11107 analogue is appropriately protected 

15 

[0057] The hydroxy group of 111 07 analogue can be protected by an appropriate protective group. It is possible to 
selectively protect the hydroxy group of 111 07 analogue by selecting a protecting group. All or a portion of the hydroxy 
group can be protected by ethoxyethyl, tetrahydropyranyl, nriethoxym ethyl, t-butyidimethylsllyl, triethylsllyl, trimethylsilyl 
and the like as the protecting group. 

20 [0058] The compound, protected by such as ethoxyethyl or tetrahydropyranyl, can be synthesized by treating ethyl 
vinyl ether or dihydropyran in the presence of an acid respectively. As the acid, there are mentioned usual organic 
acids, inorganic acids, for example, pyridinium p-toluenesulfonate, p-toluenesulfonic acid and the like. The solvent 
used for the reaction is not specifically limited, but the solvent which cannot easily react with a raw material substance 
is desirable, and for example, tetrahydrofuran, dichloromethane and the like are mentioned. The reaction time is 10 

25 minutes to 30 hours. The reaction temperature is a temperature of -78°C to reflux by heating. 

[0059] The deprotection of the protecting group can be easily carried out by treatent with an acid. As the acid, there 
are mentioned usual organic acids, inorganic acids, for example, pyridinium p-toluenesulfonate, p-toluenesulfonic acid 
and the like. The solvent used for the reaction is not specifically limited, but a solvent which cannot easily react with a 
raw material substance is desirable, and for example, methanol, ethanol and the like are mentioned. The reaction time 

30 is 10 minutes to 30 hours. The reaction temperature is a temperature of -78°C to reflux by heating. 

[0060] The compound, protected by such as methoxymethyl, t-butyldimethylsilyl, triethylsilyl, or trimethylsilyl, can be 
synthesized by reacting with a corresponding chloro-, bromo- or trifluoromethanesulfonyl-compound respectively in 
the presence of a base. As the base, there are mentioned usual organic bases, inorganic bases, for example, imidazole, 
diisopropylethylamine, dimethylaminopyridine,triethylamine, pyridine, 2, 6-rutidine, sodium hydride, 8-bis(dimethylami- 

35 no)naphthalene and the like. The solvent used for the reaction is not specifically limited, but a solvent which cannot 
easily react with a raw material substance is desirable, and for example, tetrahydrofuran, dichloromethane, N,N-dimeth- 
ylformamide and the like are mentioned. The reaction time is 10 minutes to 30 hours. The reaction temperature is a 
temperature of -78°C to reflux by heating. 

[0061] The deprotection of the protecting group can be carried out by treatment with a fluorine anion or an acid. As 
40 the fluorine reagent, there are mentioned tetrabutylammonium fluoride, hydrogen fluoride, potassium fluoride and the 
like, and as the acid, there are mentioned usual organic acids, inorganic acids, for example, acetic acid, trifluoroacetic 
acid, p-toluenesulfonic acid and the like. The solvent used for the reaction is not specifically limited, but a solvent which 
cannot easily react with a raw material substance is desirable, and for example, tetrahydrofuran, diethyl ether, water 
and the like are mentioned. The reaction time is 10 minutes to 30 hours. The reaction temperature is a temperature of 
45 -78°C to reflux by heating. 

[0062] Further, the neighboring hydroxy group can be protected by being treated with dimethoxy acetone in the pres- 
ence of an acid catalyst. As the acid, there are mentioned usual organic acids, inorganic acids, for example, p-tolue- 
nesulfonic acid, pyridinium p-toluenesulfonate and the like. The solvent used for the reaction is not specifically limited, 
but a solvent which cannot easily react with a raw material substance is desirable, and for example, tetrahydrofuran, 
50 dichloromethane and the like are mentioned. The reaction time is 1 0 minutes to 30 hours. The reaction temperature 
is a temperature of -78°C to reflux by heating. 

[0063] The deprotection of the protecting group can becarrid outby treatment with an acid to convert it into a hydroxy 
group. As the acid, there are mentioned usual organic acids, inorganic acids, for example, acetic acid, trifluoroacetic 
acid, p-toluenesulfonic acid and the like. The solvent used for the reaction is not specifically limited, but a solvent which 
55 cannot easily react with a raw material substance is desirable, and for example, methanol, ethanol and the like are 
mentioned. The reaction time is 1 0 minutes to 30 hours. The reaction temperature is a temperature of -78°C to reflux 
by heating. 
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(2) Acylation reaction of hydroxy group 

[0064] The hydroxy group of 11107 analogue or a residual hydroxy group after suitable protection of the hydroxy 
group of 1 11 07 analogue can be acylated. The acylated derivative of the formula (I) can be synthesized by deproteclon 

5 of the protecting group of the product. As reagents for the acylation, an acid anhydride with a base, an acyl chloride 
with a base, a carboxylic acid with a condensing agent, a carboxylic acid with trimethylsilyl chloride, or reagents used 
for MItsunobu reaction. As the add anhydride, various carboxylic anhydrides are used, but for exannple, they are acetic 
anhydride, propionic anhydride, butyric anhydride and the like. As the acid chloride, various acid chlorides are used, 
but for exannple, they are acetyl chloride, propionyl chloride, benzoyl chloride and the like. As the base, there are 

10 mentioned usual organic bases, inorganic bases, for example, diisopropylethylamine, dimethylaminopyridine, triethyl- 
amine, pyridine, 2,6-rutidine, sodium hydride, and the like. As the carboxylic acid, various carboxylic acids are used, 
but for example, they are acetic acid and propionic acid. The condensing agent Is dicyclohexylcarbodllmlde, trlfluoro- 
acetic anhydride, carbonylimidazole and the like. Further, in MItsunobu reaction, various carboxylic acids can be sub- 
stituted in the presence of triphenylphosphine and diethylazodicarboxylate. The solvent used for the reaction is not 

15 specifically limited, but a solvent which cannot easily react with a raw material substance is desirable, and for example, 
dichloromethane, chloroform, tetrahydrofuran and the like are mentioned. The reaction time Is 10 minutes to 30 hours. 
The reaction temperature Is a temperature of -78°C to reflux by heating. 

[0065] Further, an acyloxy group having good elimination property Is occasionally eliminated to fonn a double bond 
in the present reaction. 

20 

(3) Alkylatlon of hydroxy group 

[0066] The hydroxy group of 11107 analogue or a residual hydroxy group after suitable protection of the hydroxy 
group of 11107 analogue can be converted into an alkoxy group. The protecting group of the product is deprotected 

25 84 to synthesize the alkylated derivative of the formula (I). The alkylatlon can be carried out by treating with R"^-X In 
the presence of a base or, in case of methylation, by treating with methyl trifluoromethanesulfonate. In the formula, 
various alkyls can be used for R"^, and for example, it is methyl, ethyl and benzyl. X represents an leaving group. For 
example, there can be mentioned a chloro group, a bromo group, an iodo group, or a trifluoromethanesulfonate and 
the like. As the base, there are mentioned usual organic bases, inorganic bases, for example, sodium hydride, lithium 

30 bls(trimethylsilyl)amide, lithium diisopropylamide, lithium dicyclohexylamlde, potassium carbonate, cesium carbonate, 
8-bis(dimethylamino)naphthaleneandthe like. The solvent used for the reaction is not specifically limited, but a solvent 
which cannot easily react with a raw material substance is desirable, and for example, diethyl ether, tetrahydrofuran, 
diethoxyethane and the like are mentioned. The reaction time Is 10 minutes to 30 hours. The reaction temperature Is 
a temperature of -78°C to reflux by heating. 

35 

(4) Substitution of hydroxy group to halogen 

[0067] The hydroxy group of 11107 analogue or a residual hydroxy group after suitable protection of the hydroxy 

group of 1 11 07 analogue can be converted into halogen such as chlorine, bromine, iodine or fluorine. The protecting 
40 group of the product can be deprotected to obtain the halogen derivative of the formula (I). For example, it is treated 
with diethylaminosulfatetrlfluorade(DAST), or it is treated with carbon tetrabromide, bromine, phosphorous tribromide, 
Iodine and tetrachloride in the presence of triphenyl phosphine and a base. As the base, there are mentioned usual 
organic bases, inorganic bases, for example, diisopropylethylamine, dimethylaminopyridine, triethylamine, pyridine, 
2,6-rutidine, sodium hydride and the like. The solvent used for the reaction is not specifically limited, but a solvent 
45 which cannot easily react with a raw material substance is desirable, and for example, tetrahydrofuran, dichlorometh- 
ane, N,N-dlmethylformamlde and the like are mentioned. The reaction time Is 10 minutes to 30 hours. The reaction 
temperature Is a temperature of -78°C to reflux by heating. 

(5) Sulfonylatlon of hydroxy group 

50 

[0068] The hydroxy group of 11107 analogue or a residual hydroxy group after suitable protection of the hydroxy 
group of 11107 analogue can be sulfonylated. The protecting group of the product can be deprotected to obtain the 
sulfonyl derivative of the formula (I). The sulfonylatlon can be carried out by p-toluenesulfonyl chloride, methanesulfonyl 
chloride and benzenesulfonyl chloride, In the presence of an appropriate base. As the base, there are mentioned usual 
55 organic bases, inorganic bases, for example, diisopropylethylamine, dimethylaminopyridine, triethylamine, pyridine, 
2,6-rutidine, sodium hydride and the like. The solvent used for the reaction Is not specifically limited, but a solvent 
which cannot easily react with a raw material substance is desirable, and for example, tetrahydrofuran, dichlorometh- 
ane, N,N-dimethylformamlde and the like are mentioned. The reaction time is 10 minutes to 30 hours. The reaction 
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temperature is a temperature of -78°C to reflux by heating. 
(6) Carbonic-esterificatlon of hydroxy group 

5 [0069] The hydroxy group of 11107 analogue or a residual hydroxy group after suitable protection of the hydroxy 
group of 11107 analogue is treated with a chloroformate derivative or carbonyldiimidazole in the presence of a base. 
The protecting group of the product can be eliminated to obtain the carbonic ester derivative of the formula (I). As the 
chloroformate derivative, 4-nitrophenylchloroformate, phenyl chloroformate and the like are mentioned. As the base, 
there are mentioned usual organic bases, inorganic bases, for example, diisopropylethylamine, dimethylaminopyridine, 

10 triethylamine, pyridine, 2,6-rutidine, sodium hydride and the like. The solvent used for the reaction is not specifically 
limited, but a solvent which cannot easily react with a raw material substance is desirable, and for example, tetrahy- 
drofuran, dichloromethane, N,N-dimethylfon7iamide and the like are mentioned. The reaction time is 10 minutes to 30 
hours. The reaction temperature is a temperature of -78°C to reflux by heating. 

^5 (7) Conversion of hydroxy group to urethane derivative 

[0070] The hydroxy group of 11107 analogue or a residual hydroxy group after suitable protection of the hydroxy 
group of 11107 analogue is treated with an isocyanate in the presence of a base or a copper catalyst. The protecting 
group of the product can be eliminated to obtain the urethane derivative of the formula (I). As the isocyanate, there are 

20 mentioned usual isocyanate, for example, ethyl isocyanate, methyl isocyanate, phenyl isocyanate and the like. As the 
base, there are mentioned usual organic bases, inorganic bases, for example, diisopropylethylamine, dimethylami- 
nopyridine, triethylamine, pyridine, 2,6-rutidine, sodium hydride and the like. The solvent used for the reaction is not 
specifically limited, but a solvent which cannot be easily reacted with a raw material substance is desirable, and for 
example, tetrahydrofuran, dichloromethane, N,N-dimethylformamide and the like are mentioned. The reaction time is 

25 1 0 minutes to 30 hours. The reaction temperature is a temperature of-78°C to reflux by heating. 

[0071] Further, a derivative which was obtained by converting the hydroxy group of 11107 analogue or a residual 
hydroxy group after suitable protection of the hydroxy group, to carbonic ester is treated with an amine in the presence 
of a base or with an amine alone. The protecting group of the product can be deprotected to obtain the urethane 
derivative of the formula (I). As the amine, various amines can be used and for example, methylamine, ethylamine, 

30 aniline and the like are mentioned. As the base, there are mentioned usual organic bases, inorganic bases, for example, 
diisopropylethylamine, dimethylaminopyridine, triethylamine, pyridine, 2,6-rutidine, sodium hydride and the like. The 
solvent used for the reaction is not specifically limited, but a solvent which cannot easily react with a raw material 
substance is desirable, and for example, tetrahydrofuran, dichloromethane, N,N-dimethylformamide and the like are 
mentioned. The reaction time is 1 0 minutes to 30 hours. The reaction temperature is a temperature of -78°C to reflux 

35 by heating. 

(8) Conversion of hydroxy group to amino group 

[0072] Tthe hydroxy group of 11107 analogue or a residual hydroxy group after suitable protection of the hydroxy 
40 group of 1 1 1 07 analogue is directly or indirectly converted into a good leaving group, it can be converted into an amine 
after introducing an azide, if necessary. The protecting group of the product can be deprotected to obtain the amine 
derivative of the formula (I). 

[0073] When the hydroxy group or a good leaving group is converted into an azide, there can be used DPPA, diethyl 
azodicarboxylate and triphenylphosphine, DPPA and DBU, DPPA, TMAD, TBP or sodium azide, etc. Alternatively, it 
45 is treated with sodium azide in the presence of a palladium catalyst. As the palladium catalyst, Pd(PPh3)4 and the like 
are mentioned. The solvent used for the reaction is not specifically limited, but a solvent which cannot easily react with 
a raw material substance is desirable, and for example, tetrahydrofuran, dichloromethane, N,N-dimethylformamide 
and the like are mentioned. The reaction time is 10 minutes to 30 hours. The reaction temperature is a temperature of 
-78°C to reflux by heating. 

50 

(9) Oxidation 

[0074] 11107 analogue or 11107 derivative whose hydroxy groups are appropriately protected is treated with an 
oxidizing agent, and a double bond can be converted into an oxylane ring, or an allyl position can be oxidized. The 
55 protecting group of the product can be deprotected to obtain the oxidized product of the fomriula (I). As the oxidizing 
agent, m-chloro-perbenzoic acid, t-butylhydroperoxide and the like are mentioned. The solvent used for the reaction 
is not specifically limited, but a solvent which cannot easily react with a raw material substance is desirable, and for 
example, tetrahydrofuran, dichloromethane, N,N-dimethylformamide and the like are mentioned. The reaction time is 
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10 minutes to 30 hours. The reaction tennperature is a temperature of -78°C to reflux by heating. 

(1 0) Reduction 

5 [0075] The double bond of 1 1 1 07 analogue or the 1 1 1 07 derivative whose hydroxy group was appropriately protected 
can be reduced. The protecting group of the product can be deprotected to obtain the reduced product of the formula 
(I). As the reducing agent, hydrogen in the presence of a catalyst, zinc and lithium are mentioned. As the catalyst, 
there are mentioned palladium-carbon, palladium hydroxide, platinum oxide, rhodium-carbon, and the like. The solvent 
used for the reaction is not specifically limited, but a solvent which cannot easily react with a raw material substance 

10 is desirable, and for exannple, methanol, ethanol, tetrahydrofuran, and the like are mentioned. The reaction time is 10 
minutes to 30 hours. The reaction temperature is a temperature of -78°C to reflux by heating. 

(11) Oxidation of hydroxy group 

f5 [0076] The hydroxy group of 11107 analogue or a residual hydroxy group after suitable protection of the hydroxy 
group of 1 1 1 07 analogue is treated with an oxidizing agent. The protecting group of the product can be deprotected to 
obtain the ketone body of the fomriula (I). As the oxidizing agent, there can be used manganese dioxide, pyridinium 
chlorochromate, pyridinium dichromate, Dess-Martin reagent, a reagent of Swern oxidation condition, and the like. The 
solvent used for the reaction is not specifically limited, but a solvent which cannot easily react with a raw material 

20 substance is desirable, and for example, tetrahydrofuran, dichloromethane, chloroform and the like are mentioned. 
The reaction time is 10 minutes to 30 hours. The reaction temperature is a temperature of-78°C to reflux by heating. 

(12) Synthesis of oxime from ketone body 

25 [0077] Among the compound of the formula (I), an oxime derivative can be synthesized by treating a corresponding 

ketone compound with an amine. As the amine, for example, hydroxylamine, methoxyamine, and the like are men- 
tioned. As the solvent used for the reaction is not specifically limited, but a solvent which cannot easily react with a 
raw material substance is desirable, and for example, tetrahydrofuran, dichloromethane and the like are mentioned. 
The reaction time is 10 minutes to 30 hours. The reaction temperature is a temperature of -78°C to reflux by heating. 

30 

(13) Synthesis of amine from ketone compound 

[0078] An amine derivative among the compound of the formula (I) can be synthesized by treating a corresponding 
ketone compound with an amine and further reducing it. The amine is not limited, and for example, methylamine, 
35 ethylamine and the like are mentioned. As the reducing agent, there can be mentioned sodium cyanoboronohydride, 
sodium borohydride, diisobutylaluminum hydride and the like. The solvent used forthe reaction is not specifically limited, 
but a solvent which cannot easily react with a raw material substance is desirable, and for example, tetrahydrofuran, 
dichloromethane and the like are mentioned. The reaction time is 10 minutes to 30 hours. The reaction temperature 
is a temperature of -78°C to reflux by heating. 

40 

(14) Modification of amino group 

[0079] Using the amino compound obtained by the above-mentioned reaction, amino group can be modified in a 
similar manner as described forthe acylation, sulfonylation and alkylation of a hydroxy group. 

45 

(15) Synthesis of halohydrin 

[0080] The the oxylane ring of 1 11 07 analogue or 1 1 1 07 derivative whose hydroxy group was appropriately protected 
can be converted into a compound in which either of A or B is hydroxy and another is halogen, by being treated with 

50 HX. The protecting group can be deprotected to obtain the halohydrin derivative of the formula (I). 

[0081] HX is, for example, hydrogen chloride or hydrogen bromide. Alternatively, it can be synthesized by treating 
with chlorotrimethylsilane and then treating with sodium iodide. The solvent used for the reaction is not specifically 
limited, but a solvent which cannot easily react with a raw material substance is desirable, and for example, diethyl 
ether, 1 ,2-diethoxyethane, water and the like are mentioned. The reaction time is 1 0 minutes to 30 hours. The reaction 

55 temperature is a temperature of -78°C to reflux by heating. 

[0082] Various conversions which were described in the modification of a hydroxy group can be also carried out to 
the hydroxy group of halohydrin. 
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(1 6) Oxidative cleavage of double bond and olefination 



[0083] 
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[0084] The compound of tlie formula (1) can be syntliesized by carrying out the oxidative cleavage of the double 
bond of 111 07 analogue or 111 07 derivatives whose hydroxy groupw are appropriately protected, and carrying out the 

15 olefination of the resulting aldehyde, and then removing the protecting group. 

[0085] For example, as the oxidizing agent, osmium tetraoxide, ruthenium oxide and potassium permanganate can 
be used, and sodium periodate, lead tetraacetate and the like can be used for the cleavage of the resulting diol . The 
solvent used for the reaction is not specifically limited, but a solvent which cannot easily react with a raw material 
substance is desirable, and for example, tetrahydrofuran, dichloromethane and the like are mentioned. The reaction 

20 time is 1 0 minutes to 30 hours. The reaction temperature is a temperature of -78°C to reflux by heating. 

[0086] Further, an aldehyde compound can be directly obtained by carrying out the ozone oxidation or by simulta- 
neously treating the double bond with osmium tetraoxide and sodium periodate. The solvent used for the reaction is 
not specifically limited, but a solvent which cannot be easily reacted with a raw material substance is desirable, and 
for example, tetrahydrofuran, dichloromethane and the like are mentioned. The reaction time is 1 0 minutes to 30 hours. 

25 The reaction temperature is a temperature of -78°C to reflux by heating. 

[0087] A double bond formation can be carried out by the Julia olefination of the aldehyde, with a sulfonate having 
a suitable substituent and a base, or by Wittig reaction of the aldehyde with a phosphate having a suitable substituent 
and a base, and thus, the compound represented by the formula (I) can be synthesized. As the base, there are used 
usual organic bases, inorganic bases, for example, lithium diisopropylamide, lithium bis(trimethylsilyl)amide, lithium 

30 hydride, butyl lithium, lithium dicyclohexylamide and the like. The solvent used for the reaction is not specifically limited, 
but a solvent which cannot be easily reacted with a raw material substance is desirable, and for example, tetrahydro- 
furan, diethyl ether and the like are mentioned. The reaction time is 10 minutes to 30 hours. The reaction temperature 
is a temperature of -78° C to reflux by heating. 

35 6. Application method of the active substance 

[0088] The present compound is effective as an agent for preventing or treating a disease against which control of 
gene expression is efficacious, an agent for preventing or treating a disease against which VEGF production suppress- 
ing action is efficacious, an agent for preventing or treating a disease against which an antiangiogenic effect is effica- 
40 clous. The "preventing or treating" indicates either of preventing or treating, or both of them. More specifically, the 
present compound is effective as an antitumor agent, and in particular, as an antitumor agent and a carcinoma metas- 
tasis suppressor for solid cancer. As the solid cancer, for example, pancreatic cancer, gastric cancer, colon cancer, 
breast cancer, prostate cancer, lung cancer, kidney cancer, brain tumor, sinciput cancer, esophageal cancer, derma 
cancer, liver cancer, uterus cancer, cervix uteri cancer, urinary bladder cancer thyroid cancer, testicular cancer, choroi- 
ds onic carcinoma, osteosarcoma, soft tissue sarcoma, and ovarian cancer may be proposed. Further, it is also effective 
as an antitumor agent for leukemia. Further, it is also effective as an agent for treating hematoma. Furthermore, it is 
also effective as an agent for treating diabetic retinopathy, rheumatoid arthritis and hematoma, which is based on VEGF 
production suppressing action. Further more, it is also effective as an agent for treating inflammatory diseases con- 
sisting of osteoarthritis, psoriasis and prolonged hypersensitivity reaction, and atherosclerosis. 
50 [0089] When the compound is prepared as an injection, a pH regulator, a buffer, a stabilizer, a solubilizer and the 
like are added to the main drug, if necessary, to prepare an intramuscular, intra-articular or intravenous injection ac- 
cording to a conventional method. 

[0090] When the compound is administrated as a preventive or therapeutic agent for various diseases, it may be 
orally administrated as tablets, powders, granules, capsules, syrups and the like, and may be parenterally administrated 
55 as a spray, a suppository, an injection, an external preparation and a drip. The dose is remarkably different according 
to the extent of symptom, age, the kind of lever diseases etc., and approximately 1 mg to 1 00 mg per day for an adult 
is administrated in general at one time or several times. 

[0091] Conventional preparation carriers are used at preparation, and the preparations are produced by a conven- 
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tional method. Namely, when a solid preparation for oral use is prepared, a filler is added to the main drug, and if 
necessary, a binder, a disintegrant, a lubricant, a colorant, a flavoring agent and the like are added thereto, and then 
tablets, coated tablets, granules, powders, capsules and the like are prepared. It is needless to say that sugar coating, 
gelatin coating or suitable coating may conducted on the tablet and granule, If necessary. 
5 [0092] In the present invention, antitumor drugs effective for solid cancer and the like have been found from the 
cultured broth of a strain of genus Streptomyces or its variant, and a dehvative of the fermentation products. 

Examples 

10 [0093] Examples below illustrate the following subjects in detail. 

[0094] The cultured broth of strain Mer-1 1 1 07 was obtained in Example A1 or A1 -1 . From the broth, 1 1 1 07A-G were 
obtained in Examples A2 to A9. Similarly, H-Z, AA-AZ and BA-BG were obtained in Examples A10 to A67. 
[0095] Cultured broth of Mer-11107 mutants EM07.015N13, EM07.015N54 and El\/I07.031 N58 (synonymous with 
Streptomyces sp . A-1532, Streptomyces sp . A-1532, Streptomyces sp. A-1532, respectively) and the isolated com- 

15 pounds from the broth were obtained in Example A-68to A77. Namely, 111 07BH, 11107BI and 11107BJ were obtained. 
[0096] Further, Example B1 to B82 shows the chemical synthesis of other compounds using any one of the above- 
mentioned fermentation products, which were respectively specified, as a starting material. CI to C7 are the pharma- 
cological experimental data. 

[0097] The present invention will be more specifically illustrated according to Examples below, but the present in- 
20 vention is not limited to these. 

Example A1 200 L tank fermentation of Mer-1 1 1 07 

[0098] One loopful of the the slant culture of Mer-11107 strain (ISP-2 medium) was inoculated into a 500 ml Erlen- 
25 meyer flask containing 50 ml of seed medium (2% of glucose, 1% of ESSANMEAT (manufactured by Ajinomoto Co. 
Ltd.), 0.5% of yeast extract, 0.25% of sodium chloride, 0.32% of calcium carbonate, pH 6.8 before sterilization), and 
it was cultured at 28°C for 2 days to give the first seed culture. 0.1 ml of the culture was inoculated into a 500 ml 
Erienmeyer flask containing 1 00 ml of the seed medium as same as the medium mentioned above, and it was cultured 
at 28°C for 1 day to give the second seed culture. 800mL of the second culture was inoculated into a 200 L tank 
30 containing 100 L of production medium (5% of potato starch, 0.8% of pharmamedia, 0.8% of gluten meal, 0.5% of 
yeast extract, 0.1 % of calcium carbonate, pH 6.8 before sterilization), and it was fermented at 28°C for 5 days with an 
agitation at 90 rpm, an aeration of 1 .0 vvm and an inner pressure of 20 kPa to give cultured broth. 

Example A1 -1 Fermentation of Mer-11 1 07 and purification 

35 

[0099] One loopful of the slant culture of Mer-11107 strain (ISP-2) was inoculated into a 500 ml Erienmeyer flask 
containing 50 ml of seed medium (2% of glycerin, 2% of glucose, 2% of soybean meal (ESSANMEAT manufactured 
by Ajinomoto Co. Ltd.), 0.5% of yeast extract, 0.25% of sodium chloride, 0.32% of calcium carbonate, 0.0005% of 
copper sulfate, 0.0005% of manganese chloride, 0.0005% of zinc sulfate, and pH 7.4), and it was cultured at 28°C for 
40 3 days on a shaker to give the first seed culture. 0.6 ml of the seed culture was inoculated into a 500 ml Erienmeyer 
flask containing 60 ml of the producing medium (5% of soluble starch, 0.5% of corn steep liquor, 0,5% of dry yeast, 
0.5% of gluten meal, 0.1 % of calcium carbonate) and it was fermented at 28°C for 4 days on a rotary shaker to give a 
fermentation culture broth. 

45 Example A2 Purification of 11107A, B, C, D, E, F and G 

[0100] The cultured broth (10 L) obtained in Example A1 or A1-1 was extracted with 1-butanol (10 L), then thus 
acquired 1-butanol layer was evaporated to dryness to give 1 00 g of crude active fraction. The crude active fraction 
was applied on Sephadex LH-20 (1500 ml; manufactured by Pharmacia Co. Ltd.), and eluted with tetrahydrofuran- 

50 methanol (1 :1) as a solvent. The eluted crude active fraction was concentrated to dryness, and subject to silica gel 
column chromatography (WAKO GEL C-200). The column was eluted with a mix solution (2 L) consisting of n-hexane 
and ethyl acetate (1 :9, v/v) to obtain a crude active fraction which contains 11107A, 11107B and 11107C, and to obtain 
a crude active fraction which contains 1 1 1 07D, 1 1 1 07E, 1 1 1 07F and 1 1 1 07G. The crude active fraction which contains 
11107A, 11107B and 11107C was subjected to preparative high performance liquid chromatography (HPLC) under the 

55 following preparative HPLC condition (A1), and the eluted active fractions were collected separately. After removing 
the acetonitrile, the respective fractions were desalted by HPLC under the following preparative HPLC condition (A2) 
togive 11107A(1 .2mg), 11107B(6mg) and 1 11 07C (0,3 mg). Similarly, the crude active fraction which contains 11107D, 
11107E, 11107F and 11107G was also subjected to HPLC under the following preparative HPLC condition (A1), and 
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the eluted active fractions were collected separately. After removing acetonitrile, the respective fractions were desalted 
by HPLC under the following preparative condition (A2) to obtain 111 07D (1 .8 nng), 11107E (1 mg), 11107F (0.1 mg) 
and 11107G (0.2 mg). 

5 Example A2-1 Purification of 11107A, B, C, D, E, F and G 

[0101] The cultured broth (10 L) was extracted with 1 -butanol (1 0 L), then thus acquired 1-butanol layer was evap- 
orated to dryness to give 100 g of crude active fraction. The crude active fraction was applied on Sephadex LH-20 
(1500 ml; manufactured by PhannaciaCo. Ltd.), and eluted with tetrahydrofuran-methanol (1 :1) as a solvent. An eluted 

10 fraction from 540 ml to 660 ml was concentrated to dryness under reduced pressure to give a residue (660 mg) Further 
the residue was dissolved in a mix solution consisting of ethyl acetate and methanol (9:1 , v/v), and subjected to silica 
gel column chromatography (WAKO GEL C-200, 50 g). The column was eluted with a mix solution (2L) consisting of 
n-hexane and ethyl acetate (1:9, v/v), the fraction eluted from 468 ml to 1260 ml (crude active fraction A) and the 
fraction eluted from 1440 ml to 1566 ml (crude active fraction B) were collected separately, and crude active fraction 

15 A and B were evaporated to give 25 mg and 15 mg of residues, respectively. 

[0102] The crude active fraction A was subjected to preparative high performance liquid chromatography (HPLC) 
under the following preparative HPLC condition (A), and the fractions eluted at the retention time of 28 min., 34 min. 
and 39 min. were collected respectively. After removing acetonitrile, the respective fractions were desalted by HPLC 
under the following preparative HPLC condition (B) to give 11107A (retention time: 36 min., 1 .2 mg), 11107B (retention 

20 time: 37 min., 6 mg) and 11107C (retention time: 38 min., 0.3 mg). Similarly, the crude active fraction B was also 
fractionated by HPLC under the following preparative condition (A). The fractions eluted at the retention time of 17 
min., 21 min., 22 min., and 26 min. to 27 min. were collected respectively. After removing acetonitrile, the respective 
fractions were desalted by HPLC under the following preparative condition (B) to give 111 07D (retention time: 36 min., 
1 .8 mg), 11107E (retention time: 34 min., 1 mg), 11107F (retention time: 28 min., 0.1 mg) and 11107G (retention time: 

25 32 min., 0.2 mg). 

Preparative HPLC conditions (A-1), (A) 

[0103] Column: YMC-PACK CDS-AM SH-343-5AM, (|)20 mm X 250 mm 
30 (manufactured by YMC Co.) 

Temperature: room temperature 
Flow rate: 10 ml/min. 
Detection: 240 nm 

Eluent: acetonitrile/0.15% aqueous potassium dihydrogenphosphate (pH 3.5) (2:8 to 8:2, v/v, 0 to 50 min., linear gra- 
35 dient) 

Preparative HPLC conditions (A-2), (B) 

[0104] Column: YMC-PACK CDS-AM SH-343-5AM, <|)20 mm X 250 mm 
40 (manufactured by YMC Co.) 

Temperature: room temperature 
Flow rate: 10 ml/min. 
Detection: 240 nm 

Eluent: methanol/water (2:8 to 1 0:0, v/v, 0 to 40 min., linear gradient) 
45 [0105] The retention times of the above-mentioned compounds when analysis was carried out at the under-men- 
tioned HPLC condition, are shown as below. 

Analytic HPLC condition (a) 

50 [0106] Column: YMC J'sphere ODS-M80 JM-307, 0.6 mm x 75 mm 
(manufactured by YMC Co.) 
Temperature: 30°C 
Flow rate: 1 ml/min. 
Detection: 240 nm 

55 Eluent: acetonitrile/0.15% aqueous potassium dihydrogenphosphorate (pH 3.5) (2:8 to 8:2, v/v, 0 to 50 min., linear 
gradient) 
Retention time: 
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11107A: 13.4 min. 
11107B: 15.5 min. 
11107C: 17.3 min. 
11107D: 11.4 min. 
5 11107E: 12.9 min. 

11107F: 9.0 min. 
11107G: 10.8 min. 

Example A3 Physico-chemical properties of 1 1 1 07A 

10 

[0107] The physico-chemical properties of 11107A are shown below. The structure of 11107A was determined as 
shown below. 

1 . Appearance: colorless powder 
15 2. Molecular weight: 494, FAB-MS m/z 493(M-H)- 

3 . Molecular formula: 02Qy^4QOj 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. Ultraviolet absorption spectrum (methanol, maximum value) nm: 239 [e 28800) 

20 7. Infrared absorption spectrum (KBr) cm"'': 3364, 2963, 1732, 1714, 1455, 1372, 1176 

8. ""H-NMR spectrum (CD3OD, 500MHz): 5 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.97(3H,dJ=7.0Hz), 0.98(3H,d,J=6.8Hz), 1 .02(3H,t,J=8.0Hz), 1 .15(3H,d,J=6.8Hz), 1.28(1H,m), 1.33(3H,s), 1.42 
(2H,m), 1 .50-1 .73(6H,m), 1 .82(3H,s), 2.54(1 H,m), 2,59(2H,m), 2.64(1 H,m), 2.73(1 H,dd,J=2.4,8.3Hz), 2.80(1 H,dt, 
J=2.4,5.7Hz), 3.58(1 H,dt,J=8.3,4.4Hz), 3.77(1 H,d,J=9.8Hz), 3.84(1 H,m), 5.1 0(1 H,d,J=9.8Hz), 5.45(1 H,dd, 

25 J=9.8,1 5.2Hz), 5.72(1H,dd,J=8.2,15.2Hz), 5.78(1 H,dd,J=9,8,15.2Hz), 6.15(1 H,d,J=9.8Hz), 6.36(1 H,dd, 

J=9.8,1 5.2Hz) 



30 



35 
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40 Example A4 Physico-chemical properties of 111 07B 

[0108] The physico-chemical properties of 11107B are shown below. The structure of 11107B was determined as 
shown below. 

45 1 . Appearance: colorless powder 

2. Molecular weight: 536, FAB-MS m/z 535(M-H)-, 559(M+Na)+ 

3. Molecular formula: CgQH^gOg 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

50 6. Ultraviolet absorption spectrum (methanol, maximum value) nm: 240 (e 31300) 

7. Infrared absorption spectrum (KBr) cm-"": 3443, 2968, 1732, 1715, 1456, 1371, 1244, 1176 

8. ""H-NMR spectrum (CD3OD, 500 MHz): 6 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.93(3H,dJ=7.0Hz), 0.94(3H,d,J=6.8Hz), 0.98(3H,t,J=8.0Hz), 1 .12(3H,d,J=6.8Hz), 1.23(3H,s), 1.25(1H,m), 1.42 
(2H,m), 1.53-1.70(6H,m), 1 .79(3H,d,J=1 .OHz), 2.10(3H,s), 2.52(1H,m), 2.56(2H,m), 2.60(1H,m), 2.70(1H,dd, 

55 J=2.4,8.3Hz), 2.76(1 H,dtJ=2.4,5.7Hz), 3.56(1 H,dt,J=8.3,4.4Hz), 3.82(1 H,m), 5.08(2H,d,J=9.8Hz), 5.60(1 H,dd, 

J=9. 8, 15.2Hz), 5.70(1 H,dd,J=8,3,1 5.2Hz), 5.74(1 H,dd,J=9.8,15.2Hz), 6.1 3(1 H,d,J=9.8Hz), 6.36(1 H,dd: 
J=9. 8, 15.2Hz) 

9. "i^c-NMR spectrum (CD3OD, 125 MHz): 5 ppm (multiplicity): 
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1 0.82(q), 1 0.86(q), 1 1 .91 (q), 1 6.88(q), 21 .09(q), 21 .63(q), 24.21 (q), 28.62(t), 30.47(t), 36.68(d), 37.53(t), 40.1 0(t), 
40.70(t), 41 .77(d), 42, 77(d), 58.44(d), 62.96(d), 70.42(d), 74.1 0(s), 75.31 (d), 80.31 (d), 84.27(d), 125.83(d), 127.06 
(d), 132.19(s), 132.44(d), 141.66(d), 142.36(d), 171.78(s), 172.15(s) 




11107B 



Example A5 Physico-chemical properties of 1 1 1 07C 

[0109] The physico-chemical properties of 11107C are shown below. The structure of 11107C was determined as 
shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 534,ESI-MS m/z 533(M-H)- 

3. IVIolecular formula: C30H46O3 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. Ultraviolet absorption spectrum (methanol, maximum value) nm: 239 (e 33100) 

7. Infrared absorption spectrum (KBr) cm-"": 3363, 2970, 1732, 1715, 1373, 1243, 1177 

8. ""H-NMR spectrum (CD3OD, 500 MHz): 6 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.94(3H,dJ=7.0Hz), 1 .08(3H,t,J=8.0Hz), 1 .13(3H,d,J=6.8Hz), 1 .1 6(3H,d,J=6.8Hz), 1.25(3H,s), 1 .35-1 .76(6H,m), 
1.81(3H,s), 2.12(3H,s), 2.38(1H,m), 2.50-2.67(6H,m), 2.82(2H,m), 3.82(1H,m), 5.12(2H,d,J=9.8Hz), 5.64(1H,dd, 
J=9.8,1 5.2Hz), 5.72(1 H,dd,J=8.3,1 5.2Hz), 5.76(1 H,dd,J=9.8,15.2Hz), 6.1 8(1 H,d,J=9.8Hz), 6.40(1 H,dd, 
J=9. 8, 15.2Hz) 




11107C 



Example A6 Physico-chemical properties of 1 1 1 07D 

[0110] The physico-chemical properties of 11107D are shown below. The structure of 11107D was determined as 
shown below. 
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1 . Appearance: colorless powder 

2. Molecular weight: 552, ESI-MS m/z 551 (M-H)", 575(M+Na)+ 

3. Molecular formula: C30H48O9 

4. Solubility: soluble In dimethyisulfoxide, pyridine, metlianol and acetone, and slightly soluble In water 

5. Color reaction: positive for iodine and sulfuric acid 

6. Ultraviolet absorption spectrunn (methanol, maximum value) nm: 239 (e 33100) 

7 . Infrared absorption spectrum (KBr) cm-"": 3417, 2967, 1732, 1714, 1455, 1372, 1248, 1176 

8. ""H-NMR spectrum (CD3OD, 500 MHz): 6 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.93(3H,d,J=7.0Hz), 0.95(3H,d,J=6.8Hz), 0.98(3H,t,J=8,0Hz), 1 .23(3H,s), 1 .30(1 H,m), 1 .36-1 .66(9H,m), 1 .70(1 H, 
dd,J=6.4,14.2Hz), 1 .82(3H,d,J=1 .OHz). 1 .90(1 H,dd,J-6,4,1 4.2Hz), 2.10(3H,s), 2 . 52 (2H, m) , 2.62(1 H,m), 2.72 
(1H,dd,J=2.4,8.3Hz), 2.94(1 H,dt,J=2.4,5.7Hz), 3.55(1 H,dt,J=8.3,4.4Hz), 3.82(1H,m), 5.1 0(1 H,d,J=9.8Hz), 5.11 
(1H,d,J=1 0.8Hz), 5.60(1 H,dd,J=9.8,15.2Hz), 5.74(1 H,dd,J=8.3,15.2Hz), 5.92(1 H,d,J=15.2Hz), 6.18(1H,d, 
J=1 0.8Hz), 6.57(1 H,dd,J=1 0.8,1 5.2Hz) 

9. ""^C-NMR spectrum (CD3OD, 125 MHz): 5 ppm (multiplicity): 

1 0.52(q), 1 0.82(q), 1 1 .98(q), 1 6.84(q), 21 .07(q), 24.21 (q), 28.62(t), 28.79(q), 30,46(t), 37.53(t), 40.1 0(t), 41 .80(d), 
42.58(d), 45.97(t), 55.99 (d) , 62.53(d), 70 .42 (d) , 73.09(s), 74.11 (s), 75.30(d), 80.31 (d) , 84.19(d), 123.64(d), 
127.10(d), 131.76(d), 133.81(s), 141.61(d), 143.22(d), 171.75(s), 172.18(s) 




11107D 

Example A7 Physico-chemical properties of 1 1 1 07E 

[0111] The physico-chemical properties of 11107E are shown below. The structure of 11107E was determined as 
shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 552, FAB-MS m/z 551 (M-H)" 

3. Molecular formula: C3oH480g 

4. Solubility: soluble in dimethyisulfoxide, pyridine, methanol and acetone, and slightly soluble In water 

5. Color reaction: positive for iodine and sulfuric acid 

6. Ultraviolet absorption spectrum (methanol, maximum value) nm: 240 (e 26200) 

7. Infrared absorption spectrum (KBr) cm-i: 3500, 2969, 1732, 1715, 1455, 1372, 1244, 1176 

8. "^H-NMR spectrum (CD3OD, 500 MHz): 6 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.93(3H,d,J=7.0Hz), 1 .08(3H,t,J=8.0Hz), 1 .12(3H,s), 1 .1 6(3H,d,J=7.0Hz), 1 .25(3H,s), 1 .35-1 .78(8H,m), 1 .81 (3H, 
s), 2,12(3H,s), 2.55(1 H,m), 2.59(2H,m), 2.63(1 H,m), 2.98(1 H,dJ=2.4Hz), 3.02(1 H,dt,J=2,4,5.7Hz), 3.36(1 H,m), 
3.85(1 H,m), 5.12(2H,d,J=9.8Hz), 5.62(1 H,dd,J=9.8,15.2Hz), 5.74(1 H,dd,J=9, 8, 15.2Hz), 5.76(1 H,dd, 
J=9.8,1 5.2Hz), 6.16(1 H,d,J=9.8Hz), 6.38(1 H,dd,J=9.8,15.2Hz) 
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[0112] The physico-chemical properties of 111 07F are shown below. The structure of 11107F was determined as 
shown below. 

20 

1 . Appearance: colorless powder 

2. Molecular weight: 510, FAB-MS m/z 509(M-H)- 

3. Molecular formula: C28H460g 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 
25 5. Color reaction: positive for iodine and sulfuric acid 

6. ""H-NMR spectrum (CD3OD, 500 MHz): 6 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.94(3H,dJ=7.0Hz), 0.95(3H,d,J=6.8Hz), 0.98(3H,t,J=8.0Hz). 1 .31 -1 .40(7H,m), 1 .50-1 .60(6H,m), 1.71(1H,dd, 
J=6.4,14.2Hz), 1.82(3H,s), 1 ,90(1 H,dd,J=6.4,1 4.2Hz), 2.54(2H,m), 2.62(1H,m), 2.70(1 H,dd,J=2.4,8.3Hz), 2.94 
(1 H,dt,J=2.4,5.7Hz), 3.56(1 H,dt,J=8.3,4.4Hz), 3.74(1 H,d,J=9.8Hz), 3.80(1 H,m), 5.1 0(1 H,d,J=9.8Hz), 5.42(1 H,dd, 
30 J=9.8,1 5.2Hz), 5.78(1 H,dd,J=9.8,15.2Hz), 5.91 (1H,d,J=15.2Hz), 6.18(1 H,d,J=1 0.8Hz), 6.57(1H,dd, 

J=10.8,15.2Hz) 




Example A9 Physico-chemical properties of 1 1 1 07G 



[0113] The physico-chemical properties of 111 07G are shown below. The structure of 111 07G was determined as 
50 shown below. 



1 . Appearance: colorless powder 

2. Molecular weight: 510, FAB-MS m/z 509(M-H)- 

3. Molecular formula: C28H46O8 

55 4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. ""H-NMR spectrum (GD3OD, 500 MHz): 6 ppm (integral, multiplicity, coupling constant J (Hz)): 

0.94(3H,d J=6.4Hz), 1 .06(3H,t,J=7.3Hz), 1 .09(3H,s), 1 .13(3H,d,J=7.0Hz), 1 .31 (3H,s), 1 .33-1 .40(3H,m), 1 .55-1 .78 
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(5H,m), 1 .79(3H,s), 2.52(1 H,m), 2.58(2H,m), 2.60(1 H,m), 2.95(1 H,d,J=2.0Hz), 3.00(1 H,dt,J=2.0,5.4Hz), 3.35(1 H, 
m), 3.74(1 H,d,J=9.8Hz), 3.80(1 H,m), 5.07(1 H,d,J=1 0.2Hz), 5.41 (1 H,dd,J=9.8,1 5.2Hz), 5.70(1 H,dd, 
J=9. 8, 15.2Hz), 5.75(1 H,dd,J=9.8,1 5.2Hz), 6.12(1 H,d,J=10.8Hz), 6.38(1 H,dd,J=1 0.8,1 5.2Hz) 




11107G 

Example A10 Purification of 11107H, I, J and K 

[01 14] The cultured broth (20 L) was separated into the filtrate and the nnycelium cake. Then the filtrate was extracted 
with ethyl acetate (20 L). Thus obtained ethyl acetate layer was evaporated to dryness to give 2.33g of crude active 
fraction. The crude active fraction was subject to silica gel column chromatography (Wako Gel C-200), the column was 
eluted with a mix solution (1 L) consisting of n-hexane and ethyl acetate (9 : 1 , v / v), and thus acquired active fractions 
were concentrated to give a crude active fraction which contained 1 1 1 07H and 1 1 1 071 and a crude active fraction which 
contains 1 1 1 07J and 1 1 07K. The crude active fraction which contains 1 1 1 07H and 1 1 1 071 was subjected to preparative 
high performance liquid chromatography (HPLC), under thefollowing preparative HPLC condition (B1 ). Then the eluted 
active fractions were concentrated to give a fraction in which 11107H was a main component and a fraction in which 
111071 was a main component. The respective fractions were subjected to preparative high performance liquid chro- 
matography (HPLC), under the following preparative HPLC condition (B2) to elute active substances. They were con- 
centrate to dryness to give 11107H (1.2 mg) and 111071 (6 mg). Similarly, the crude active fraction which contains 
11107J and 11107K was also fractionated by HPLC under the following preparative HPLC condition (B3). The eluted 
fractions were collected separately and concentrated to give a fraction in which 1 1 1 07J was a main component and a 
fraction in which 1 11 07K was a main component. The respective fractions were subjected to preparative high perform- 
ance liquid chromatography (HPLC), under thefollowing preparative HPLC condition (B4) to elute corresponding active 
substances. They were concentrated to dryness to give 11107J (1 .8 mg) and 11107K (1 mg). 

Preparative HPLC condition (B1) 

[0115] Column: YMC-PACK CDS-AM SH-343-5AM, ^20 mm X 250 mm (manufactured by YMC Co.) 
Temperature: room temperature 
Flow rate: 10 ml/min. 
Detection: 240 nm 

Eluent: acetonitrile/water (2:8 to 10:0, v/v, 0 to 50 min., linear gradient) 
Preparative HPLC condition (B2) 

[0116] Column: YMC-PACK CDS-AM SH-343-5AM, ^20 mm X 250 mm (manufactured by YMC Co.) 
Temperature: room temperature 
Flow rate: 10 ml/min. 
Detection: 240 nm 

Eluent: acetonitrile/water (4:6 to 7:3, v/v, 0 to 50 min., linear gradient) 
Preparative HPLC condition (B3) 

[0117] Column: YMC J'sphere ODS-M80 JM-343, <|)20 mm X 250 mm (manufactured by YMC Co.) 
Flow rate: 10 ml/min. 
Detection: 240 nm 

Eluent: acetonitrile/water (3:7 to 7:3, v/v, 0 to 50 min., linear gradient) 
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Preparative HPLC condition (B4) 

[0118] Column: YMC J'sphere ODS-M80 JM-343, ^20 mm X 250 mm (manufactured by YMC Co.) 

Flow rate: 10 ml/min. 
5 Detection: 240 nm 

Eluent: acetonitrile/water (2:8 to 10:0, v/v, 0 to 40 min., linear gradient) 
[0119] The retention times of the above-mentioned compounds when analysis was carried out at the following HPLC 
analysis conditions are shown. 

10 Analytic HPLC condition (b1 ): 

[0120] Column: YMC J'sphere ODS-M80 JM-307, (|)4.6 mm X 75 mm (manufactured by YMC Co.) 

Temperature: 30°C 
Flow rate: 1 ml/min. 
15 Detection: 240 nm 

Eluent: aceto nit rile/0. 15% potassium dihydrogenphosphate (pH 3.5) (2:8 to 8:2, v/v, Oto 50 min., linear gradient) 

Retention time: 

20 [0121] 

11107H: 16.2 min. 
111071: 16.9 min. 

25 Analytic HPLC condition (b2): 

[0122] Column: CAPCELL PAK C18 SG120 ^4.6 mm X 250 mm (manufactured by SHISEIDO Co.) 
Temperature: 40°C 
Flow rate: 1 ml/min. 
30 Detection: 240 nm 

Eluent: acetonitrile/water (4:6, v/v) isocratic 
Retention time: 
11107J: 11.2 min. 
11107K: 11.9 min. 

35 

Example A1 1 Physico-chemical properties of 11 1 07H 

[0123] The physico-chemical properties of 11107H are shown below. The structure of 11107H was determined as 
shown below. 

40 

1 . Appearance: colorless powder 

2. Molecular weight: 534, ESI-MS m/z 533(M-H)-, 557(M+Na)+ 
3 . Molecular formula: C30H46O8 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 
45 5. Color reaction: positive for iodine and sulfuric acid 

6. Infrared absorption spectrum (KBr) cm-"": 3478, 2968, 1732, 1718, 1455, 1370, 1243, 1173 

7. ■'H-NMR spectrum (C5D5N, 500 MHz) : 6 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.85(3H,dJ=6.9Hz), 1 .07(3H,t,J=7.3Hz), 1 .09(3H,d,J=6.4Hz), 1 .1 5(3H,d,J=7.3Hz), 1,45(1H,m), 1 .55(1 H,m), 1 .57 
(3H,s), 1 .65-1 .79(3H,m), 1 .82(3H,s), 2.00(3H,s), 2.54(1 H,m), 2.64(1 H,m), 2.72(1 H,dd,J=2. 5,12. 7Hz), 2.90(2H,m), 

50 3. 02(1 H,dd,J=2.1, 8.3Hz), 3.98(1 H,m), 4.86(1 H,m), 5.34(1 H,d,J=1 0.7Hz), 5.53(1 H,d,J=9.8Hz), 5.59(1 H,dd, 

J=9.8,1 5.2Hz), 5.72(1H,dd,J=8.3,15.2Hz), 6.18(1 H,dd,J=9.8,15.2Hz), 6.22(1 H,d,J=15.2Hz), 6.32(1 H,d, 
J=10.8Hz), 6.42(1 H,dd,J=2.4,15.2Hz), 6.46(1 H,dd,J=10.8,15.2Hz) 
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ni07H 

Example A1 2 Physico-chemical properties of 1 11 071 

[0124] The physico-chemical properties of 111071 are shown below. The structure of 111071 was determined as 
shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 550, ESI-MS m/z 549(M-H)- 
3 , Molecular formula: Ca^HgoOg 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. ""H-NMR spectrum (C5D5N, 500 MHz): 5 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.87(3H,dJ=6.8Hz), 1 .04-1 .1 0(9H,m), 1 .15(3H,d,J=6.8Hz), 1.45(1H,m), 1.47(3H,s), 1.56(1H,m), 1 .65-1 .79(4H, 
m), 1.80(3H,s), 1.82(1H,m), 1,95(1H,m), 2,11(1H,m), 2.30 (2H,m) , 2,55(1H,m), 2.66(1H,m), 2.71(1H,dd, 
J=3.4,14.1Hz), 2.77(1H,dd,J=4.2,14.1Hz), 2.89(1 H,dd,J=2.0,8.3Hz), 3.01 (1 H,dd,J=2.0,8.3Hz), 3.97(1H,m), 4.10 
(1H,m), 5.33(1 H,d,J=1 0.7Hz), 5.56(1 H,d,J=9.8Hz), 5.73(1 H,dd,J=7.8,14.6Hz), 5.82(1 H,dd,J=10.3,15.2Hz), 6.28 
(1 H,dd,J=9.8,15.2Hz), 6.34(1 H,d,J=1 1 .2Hz), 6.46(1 H,dd,J=1 0.8,15.2Hz) 



o 




111071 

Example A1 3 Physico-chemical properties of 1 1 1 07J 

[0125] The physico-chemical properties of 111 07J are shown below. The structure of 11107J was determined as 
shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 522, FAB-MS m/z 523(M+H)+ 

3. Molecular formula: C29H46O8 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. Infrared absorption spectrum (KBr) cm""": 3386, 2969, 1731, 1714, 1455, 1371, 1249, 1174 
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7. ""H-NMR spectrum (CD3OD, 500 MHz): 6 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.88(3H,dJ=6.9Hz), 0.92(3H,d,J=7.3Hz), 1 .08(3H,d,J=6,4Hz), 1.15(1H,m), 1 .1 8(3H,d,J=6.4Hz), 1.19(3H,s), 
1.35-1.68(6H,m), 1 .75(3H,d.J=1 .GHz), 2.06(3H,s), 2.43-2.60(4H,m), 2.62(1 H,dd,J=2.5,8.3Hz), 2.71(1H,dt, 
J=2.5,5.9Hz), 3.74-3.81 (2H,m), 5.04(2H,d,J=9.8Hz), 5.56(1 H,dd,J=9.8,15.2Hz), 5.66(1 H,dd,J=8.3, 15.1 Hz), 5.70 
5 (1H,dd,J=9.8,15.1Hz). 6.1 0(1 H,dd,J=1 .0,10.7Hz), 6.32(1 H,dd,J=10.7,15.1 Hz) 




1 . Appearance: colorless powder 

2. Molecular weight: 552, FAB-MS m/z 553(M+H)+ 

3. Molecular formula: C30H48O9 

30 4. Solubility: soluble In dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble In water 

5. Color reaction: positive for iodine and sulfuric acid 

6. Infrared absorption spectrum (KBr) cm-"": 3461, 2965, 1735, 1712, 1455, 1372, 1242, 1169 

7 . ""H-NMR spectrum (CD3OD, 500 MHz) : 5 ppm (Integral, multiplicity, coupling constant J (Hz)): 
0.87(3H,dJ=6.8Hz), 0.91 (3H,d J=7.3Hz), 0.94(3H,t,J=7.6Hz), 1 .09(3H,d,J=6.9Hz), 1.11(3H,s), 1.21(1H,m), 
35 1.42-1.66(6H,m), 1 .76(3H,d,J=1 .OHz), 2.06(3H,s), 2.44-2.58(3H,m), 2.61 (1 H,dd,J=3.7,12.9Hz), 2.66(1 H,dd, 

J=2.2,8.1Hz), 2.73(1 H,dt,J=2.2, 6.0Hz), 3.50-3.57(2H,m), 4.15(1H,m), 5.05(1 H,d,J=9.8Hz), 5.09(1 H,dJ=1 0.3Hz), 
5.53(1 H,dd,J=1 0.3,1 5.1 Hz), 5.64-5.70(2H,m), 6.09(1 H,d,J=1 0.7Hz), 6.33(1 H,dd,J=1 0.7,1 5.1 Hz). 




50 



11107K 

Example A15 

55 [01 27] The cultured broth (86 L) was filtrated using a small size filter press (washed with water: 1 0 L), and separated 
Into the filtrate, the washed solution (94 L) and the mycelium cake (wet weight 14.5kg). The filtrate and the washed 
solution were extracted with toluene (50 L). The mycelium cake was extracted with methanol (50 L), then the methanol 
extract was filtrated (wash with methanol: 10 L). This methanol extract was evaporated under reduced pressure to 
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remove the methanol, then extracted with toluene (10 L). After the respective toluene layers were washed with water, 
they were combined and concentrated to give 69.4 g of extract containing active compound. Thus acquired extract 
was dissolved in methanol (400 ml), combined with 1 0% aqueous sodium chloride (400 ml) and washed with n-hexane 
(400 ml ' 2). Then it was extracted with ethyl acetate (400 ml ' 2), washed with water and concentrated under reduced 

5 pressure to give 12.1 g of crude active fraction. The crude active fraction was dissolved in a mix solution consisting of 
ethyl acetate and n-hexane (1 :1 , v/v), and subjected to silica gel chromatography (Kiesel gel 60, 120g). The column 
was washed with a mix solution (1000 ml) consisting of ethyl acetate and n-hexane (1 :1 , v/v), developed with a mix 
solution (600 ml) consisting of ethyl acetate and n-hexane (2:1 , vA/), a mix solution (1 000 ml) consisting of ethyl acetate 
and n-hexane (8:2, v/v) and ethyl acetate (500 ml). A fraction elutedto 300ml (crude active fraction A), a fraction eluted 

10 from 300 ml to 1080 ml (11107B fraction) and a fraction eluted from 1080 ml to 2010 ml (crude active fraction B) were 
collected separately and evaporated under reduced pressure to give 5 1 9 mg of crude active fraction A, 5.96 g of 1 1 1 078 
fraction and 681 mg of crude active fraction B, respectively. 

Example A1 6 

15 

[0128] The cultured broth (86 L) was combined with acetone (1 8 L), stirred and extracted, and then the mixture was 
filtered by a continuous centrifugal filtering machine. The resulting acetone extract (106 L) was adsorbed on DIAION 
HP-20 column (11 L), and eluted with 5% aqueous acetone (10 L), 40% aqueous acetone (30 L), 60% aqueous acetone 
(60 L) and 80% aqueous acetone (80 L). The 60% aqueous acetone fraction (30 L) was concentrated, then extracted 

20 with toluene (10 L). Thus obtained toluene layer was evaporated to give 1 7.6 g of crude active fraction. 5.0 g of this 
crude active fraction was dissolved in toluene and subjected to a silica gel column chromatography (Kiesel gel 60, 
350g). The column was washed with toluene (350 ml), developed with a mix solution (4000 ml) consisting of toluene 
and acetone (3:1, v/v), a mix solution (1000 ml) consisting of toluene and acetone (1:1, v/v). A fraction eluted from 
1 1 00 ml to 1 700ml (crude active fraction A), a fraction eluted from 1 700 ml to 4000 ml (1 1 1 07B fraction) and a fraction 

25 eluted from 4000 ml to 5000 ml (crude active fraction B) were collected separately and evaporated under reduced 
pressure to give 640 mg of crude active fraction A, 3.32 g of crude 11107B and 466 mg of crude active fraction B, 
respectively. 

Example A1 7 Purification of 11107L, M, N, O, P, Q, R, S, T, U, V, W, X, Y, Z, AA, AB, AC, AD, AE, AF, AG, AH, Al, AJ, 
30 AK, AL, AM, AN, AP, AQ and AR 

[0129] The resulting crude active fraction A was subjected to preparative high performance liquid chromatography 
(HPLC) under the following preparative conditions (C1) and (C2) to give 11107L (8.6 mg), 111 07M (6.8 mg), 11107N 
(5.4 mg), 11107AP (3.4 mg) and 11107AR (1.8 mg). Further, the separation with preparative high performance liquid 
35 chromatography (HPLC), followed by purification with silica gel thin layer chromatography (Merk 105715, toluene: 
acetone (2:1, v/v)), gave 1 1 1 07X (1 1 .1 mg), 1 1 1 07Y (6.5 mg), 1 1 1 07AL (1 .8 mg), 1 1 1 07AM (2.7 mg), 1 1 1 07AN (0.6 mg) 
and 11107AQ (6.0mg). 

[0130] The crude 111 07B fraction (5.96g) was subjected to preparative high performance liquid chromatography 

(HPLC) under the following preparative HPLC condition (C3) to give the crude active fraction C (100 mg) containing 

40 11107T, 11107U, 11107W, 11107Z, 11107AA, 11107AC, 11107AH and 11107AI. 35 mg of the resulting crude active 
fraction C was further subjected to the preparative high performance liquid chromatography (HPLC) underthe following 
preparative HPLC condition (C4), a fraction containing 11107T, a fraction containing 11107AA and 111 07U, and a 
fraction containing 111 07W, 11107Zand 11 107ACwerecollected separately, and the solvent was removed. The fraction 
containing 111 07T was further subjected to the preparative high performance liquid chromatography (HPLC) underthe 

45 following preparative HPLC condition (C5) to give a 11 107T solution. Then, 11107T (0.8 mg) was given by removal of 
the solvent. The fraction containing 11107AA and 11107U was further subjected to the preparative high performance 
liquid chromatography (HPLC) under the following preparative HPLC condition (C5) to give a 11 107AA solution and a 
11107U solution. Then, 11107AA (0.2 mg) and 11107U (1.0 mg) were given by removal of the solvent. The fraction 
containing 11107W, 11107Z and 11107AC was further subjected to the preparative high performance liquid chroma- 

50 tography (HPLC) underthe following preparative HPLC condition (C5) to give a 111 07W solution, a 11107Z solution 
and a 11107AC solution. Then, 11107W (1 .3 mg), 111 07Z (1 .1 mg) and 11107AC (0.4 mg) were given by removal of 
the solvent. Further, the total amount of the residue of the resulting crude active fraction C was subjected to the pre- 
parative high performance liquid chromatography (HPLC) under the following preparative HPLC condition (C6), a frac- 
tion containing 11107 AH and a fraction containing 11107AI were collected separately, and the solvent was removed. 

55 The fraction containing 11107AH was further subjected to the preparative high performance liquid chromatography 
(HPLC) underthe following preparative HPLC conditions (C7) to give a 11107AH solution. Then, 11107AH (0.3 mg) 
was given by removal of the solvent. The fraction containing 11107AI was further subjected to the preparative high 
performance liquid chromatography (HPLC) under the following preparative HPLC condition (C8) to obtain a 11107AI 
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solution. Then, 11107AI (0.5 mg) was given by rennoval of tine solvent, 

[0131] The resulting crude active fraction B (1 .15 g) was dissolved in 20 ml of a mix solution consisting of tetrahy- 
drofuran-50% aqueous acetonitrile (1 :2, v/v), and subjected to ODS column chromatography (ODS-AM 1 20-S50; man- 
ufactured by YMC Co., 750 g). The column was eluted with a mix solution (5 L) consisting of acetonitrile and water 

5 (45:55, v/v), to obtain crude active fraction B1 containing 111070, 11107P, 11107Q, 11107R, 11107AF and 11107AG 
which was eluted from 1300 ml to 1800 ml, crude active fraction 82 containing 11107S and 11107V which was eluted 
from 2160 ml to 2400 ml, and crude active fraction 83 containing 11107AD, 11107AE, 11107AJ and 11 107AK which 
was eluted from 2565 ml to 3300 ml were collected separately. The respective fractions were evaporated to dryness, 
to give 50 mg of crude active fraction 81 , 236 mg of crude active fraction 82 and 67.5 mg of crude active fraction 83. 

10 [0132] 38.6 mg of the resulting crude active fraction 81 was subjected to the preparative high performance liquid 
chromatography (HPLC) under the following preparative H PLC condition (C9), whereby a fraction containing 11107AF, 
a fraction containing 111070, a fraction containing 11107P, a fraction containing 11107Q, a fraction containing 11107R 
and a fraction containing 11107AG were collected separately, and the solvent was removed. The fraction containing 
1 1 1 07AF was further subjected to the preparative high performance liquid chromatography (H PLC) under the following 

f5 preparative HPLC condition (CIO) to obtain a 11107AF solution. Then, 11107AF (0.3 mg) was given by removal of the 
solvent. The fraction containing 111070 was further subjected to the preparative high performance liquid chromatog- 
raphy (HPLC) under the following preparative HPLC condition (C11) to give a 111070 solution. Then, 111070 (0.5 mg) 
was given by removal of the solvent. The fraction containing 11107P was subjected to the preparative high performance 
liquid chromatography (HPLC) under the following preparative HPLC condition (Cll)to give a 1 11 07P solution. Then, 

20 111 07P (1 .3 mg) was given by removal of the solvent. The fraction containing 11107Q was further subjected to the 
preparative high performance liquid chromatography (HPLC) under the following preparative HPLC condition (C6) to 
give a 11107Q solution. Then, 11107Q (0.6 mg) was given by removal of the solvent. The fraction containing 11107R 
was further subjected to the preparative high performance liquid chromatography (H PLC) under the following prepar- 
ative HPLC condition (C6) to give a 111 07R solution. Then, 11107R (0.6 mg) was given by removal of the solvent. The 

25 fraction containing 11 107AG was further subjected to the preparative high performance liquid chromatography (HPLC) 
under the following preparative HPLC condition (CI 2) to give a 11107AG solution. Then, 11107AG (1.0 mg) was given 
by removal of the solvent, 

[0133] 200 mg of crude active fraction 82 was subjected to repeated use of preparative high performance liquid 
chromatography (HPLC), under the following preparative HPLC condition (C13) to give a fraction containing 11107S 

30 and a fraction containing 11107A8 and 11107V (0.5 mg). The fraction containing 11107S was subjected to the prepar- 
ative high performance liquid chromatography (HPLC) under the following preparative HPLC condition (CI 4) to give 
a 111 07S solution. Then, 11107S (1.2 mg) was given by removal of the solvent. Similarly, the fraction containing 
1 1 1 07A8 (20 mg) was subjected to the preparative high performance liquid chromatography (H PLC) under the following 
HPLC preparative condition (C15) to give a 11107A8 solution. Then, 11107A8 (14 mg) was given by removal of the 

35 solvent. 

[0134] The resulting crude active fraction 83 (67.5 mg) was subjected to preparative high performance liquid chro- 
matography (HPLC) under the following preparative HPLC condition (CI 6), a fraction containing 11107AD, a fraction 
containing 11107AE and a fraction containing 11107AJ and 11107AK were collected separately, and the solvent was 
removed. The fraction containing 1 1 1 07AD was subjected to repeated use of preparative high performance liquid chro- 

40 matography (HPLC), under the following preparative conditions (CI 7), (CI 8) and (CI 7) in turn, to give 1111 07AD (4.1 
mg). Further, the fraction containing 11107AE was subjected to twice repeated use of preparative high performance 
liquid chromatography (HPLC), under the following preparative HPLC condition (CI 7) to give 11107AE (8.2 mg) as a 
mixture of tautomers, 11107AEa and 11107AEb. Further, the fraction containing 11107AJ and 11107AKwas subjected 
to preparative high performance liquid chromatography (HPLC), under the following preparative HPLC conditions 

45 (CI 7), to give a fraction containing 11107AJ and a fraction containing 1 1 1 07AK separately. The solvent was removed 
from each fraction. Then the respective fractions were subject to repeated use of preparative high perfonnance liquid 
chromatography (HPLC), under the following preparative conditions (C1 8) and (17) in turn, to give 11107AJ (0.5 mg) 
and 11107AK (0.9 mg). 



50 Preparative HPLC condition (CI) 



[0135] Column: CAPCELL PAKC18 UG120, <|)30 mm X 250 mm (manufactured by SHISEIDO Co.) 
Flow rate: 20 ml/min. 
Detection: 240 nm 
55 Eluent: acetonitrile/water (4:6, v/v) isocratic 
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Preparative HPLC conditions (C2) 

[0136] Column: CAPCELL PAK C18 UG120, ^30 mm X 250 mm (manufactured by SHISEIDO Co.) 

Flow rate: 20 ml/min. 
5 Detection: 240 nm 

Eluent: acetonitrile/water (5:5, v/v) isocratic Preparative HPLC conditions (C3) 

Column: Inertsil ODS-3, <|)50 mm x 250 mm (manufactured by GL Science) 

Temperature: room temperature 

Flow rate: 40 ml/min. 
10 Detection: 240 nm 

Eluent: acetonitrile/water (45:55, v/v) isocratic 

Preparative HPLC condition (C4) 

15 [0137] Column: CAPCELL PAK C18 SG120, ^20 mm X 250 mm (manufactured by SHISEIDO Co.) 
Temperature: 40° C 
Flow rate: 5 ml/min. 
Detection: 200 nm 

Eluent: acetonitrile/water (4:6, v/v) isocratic 

20 

Preparative HPLC condition (C5) 

[0138] Column: CAPCELL PAK C18 SG120, (j)20 mm X 250 mm (manufactured by SHISEIDO Co.) 
Temperature: 40° C 
25 Flow rate: 10 ml/min. 

Detection: 240 nm 

Eluent: methanol/water (6:4. v/v) isocratic 
Preparative HPLC condition (C6) 

30 

[0139] Column: CAPCELL PAKC18 SG120, <|)20 mm x 250 mm (manufactured by SHISEIDO Co.) 
Temperature: 40° C 
Flow rate: 5 ml/min. 
Detection: 240 nm 
35 Eluent: acetonitrile/water (4:6, v/v) isocratic 

Preparative HPLC condition (C7) 

[0140] Column: CAPCELL PAK C18 SG120, <|)20 mm X 250 mm (manufactured by SHISEIDO Co.) 

40 Temperature: 40°C 

Flow rate: 5 ml/min. 
Detection: 200 nm 

Eluent: methanol/water (6:4, v/v) isocratic 
45 Preparative HPLC condition (C8) 

[0141] Column: CAPCELL PAK C18 SG120, <|)20 mm X 250 mm (manufactured by SHISEIDO Co.) 

Temperature: 40°C 
Flow rate: 5 ml/min. 
50 Detection: 240 nm 

Eluent: methanol/water (6:4, v/v) isocratic 

Preparative HPLC condition (C9) 

55 [0142] Column: YMC J'sphere ODS-MBO JM-343, <|)20 mm X 250 mm (manufactured by YMC Co.) 
Temperature: 40°C 
Flow rate: 5 ml/min. 
Detection: 200 nm 
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Eluent: acetonitrile/water (3:7, v/v) isocratic 

Preparative HPLC condition (C10) 

5 [0143] Column: CAPCELL PAK C18 SG120, <|)20 nnm X 250 mm (manufactured by SHISEIDO Co.) 
Temperature: 40° C 
Flow rate: 5 ml/min. 
Detection: 240 nm 

Eluent: meth an o I/water (5:5, v/v) isocratic 

10 

Preparative HPLC condition (C11) 

[0144] Column: YMC J'sphere ODS-M80 JM-343, ^20 mm X 250 mm (manufactured by YMC Co.) 

Temperature: 40°C 
15 Flow rate: 5 ml/min. 

Detection: 240 nm 

Eluent: acetonitrile/water (3:7, v/v) isocratic 
Preparative HPLC condition (C12) 

20 

[0145] Column: YMC J'sphere ODS-M80 JM-343, ^20 mm x 250 mm (manufactured by YMC Co.) 
Temperature: 40°C 
Flow rate: 5 ml/min. 
Detection: 200 nm 
25 Eluent: meth an o I/water (6:4, v/v) isocratic 

Preparative HPLC condition (C13) 

[0146] Column: YMC J'sphere ODS-H80 JH-343, (|)20 mm x 250 mm (manufactured by YMC Co.) 
30 Temperature: 40°C 

Flow rate: 20 ml/min. 
Detection: 215 nm 

Eluent: acetonitrile/water (32:68, v/v) isocratic 

35 Preparative HPLC condition (C14) 

[0147] Column: YMC J'sphere ODS-H80 JH-323, (|)10 mm x 250 mm (manufactured by YMC Co.) 
Temperature: 40°C 
Flow rate: 5 ml/min. 
40 Detection: 215 nm 

Eluent: acetonitrile/water (4:6, v/v) isocratic 

Preparative HPLC condition (C15) 

45 [0148] Column: YMC J'sphere ODS-H80 JH-343, ^20 mm x 250 mm (manufactured by YMC Co.) 
Temperature: 40°C 
Flow rate: 20 ml/min. 
Detection: 215 nm 

Eluent: acetonitrile/water (4:6, v/v) isocratic 

50 

Preparative HPLC condition (C16) 

[0149] Column: YMC J'sphere ODS-M80 JM-343, ^20 mm x 250 mm (manufactured by YMC Co.) 
Temperature: room temperature 
55 Flow rate: 10 ml/min. 

Detection: 240 nm 

Eluent: acetonitrile/water (35:65-4:6, v/v, 0-50 minutes, linear gradient), acetonitrile/water (4:6, v/v, 50-70 min- 
utes, isocratic) 
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Preparative HPLC condition (C17) 

[0150] Column: YMC J'sphere ODS-M80 JM-343, ^20 mm X 250 mm (manufactured by YMC Co.) 
Temperature: room temperature 

5 Flow rate: 10 ml/min. 

Detection: 240 nm 

Eluent: meth an o I/water (65:35-7:3, v/v, 0-40 minutes, linear gradient) 
Preparative HPLC condition (C18) 

10 

[0151] Column: CAPCELL PAK C18 SG120, ^20 mm x 250 mm (manufactured by SHISEIDO Co.) 

Temperature: room temperature 

Flow rate: 5 ml/min. 

Detection: 240 nm 
15 Eluent: acetonitirle/water (4:6, v/v) isocratic 

[0152] The retention times of 11107B and the above-mentioned compounds when analysis was carried out at the 
following Analytic HPLC conditions are shown below. 

Analytic HPLC condition (c1) 

20 

[0153] Column: CAPCELL PAK C18 SG120, <t)4.6 mm X 250 mm (manufactured by SHISEIDO Co.) 

Temperature: 40°C 

Flow rate: 1 ml/min. 

Detection: 240 nm 
25 Eluent: acetonitirle/water (4:6, v/v) isocratic 

[0154] Retention time: 

11107B: 16.4 min. 

11107L: 22.2 min. 
30 11107M: 36.0 min. 

11107N: 18.1 min. 

11107R: 7.6 min. 

11107X: 23.8 min. 

11107Y: 23.6 min. 
35 11107AL: 32.0 min. 

11107AM: 30.3 min. 

11107AN: 38.7 min. 

11107AP: 60.4 min. 

11107AQ: 64.7 min. 
40 11107AR: 15.2 min. 

Analytic HPLC condition (c2) 

[0155] Column: CAPCELL PAK CI 8 SGI 20, <|)4.6 mm X 250 mm (manufactured by SHISEIDO Co.) 
45 Temperature: 40° C 

Flow rate: 1 ml/min. 
Detection: 240 nm 

Eluent: meth an o I/water (6:4, v/v) isocratic 
[01 56] Retention time: 

50 

11107T: 13.0 min. 
11107U: 14.4 min. 
11107W: 15.4 min. 
11107Z: 15.9 min. 
55 11107AA: 12.4 min. 

11107AC: 12.7 min. 
11107AI: 18.3 min. 
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Analytic HPLC condition (c3) 

[0157] Column: CAPCELL PAK C18 SG120, (|)4.6 mm X 250 mm (manufactured by SHISEIDO Co.) 
Temperature: 40*'C 
5 Flow rate: 1 ml/min. 

Detection: 200 nm 

Eluent: meth an o I/water (6:4, v/v) isocratic 
[01 58] Retention time: 

10 11107AH: 10.3 min. 

Analytic HPLC condition (c4) 

[0159] Column: CAPCELL PAK C18 SG120, ^4.6 mm x 250 mm (manufactured by SHISEIDO Co.) 
15 Temperature: 40°C 

Flow rate: 1 ml/min. 
Detection: 240 nm 

Eluent: meth an o I/water (5:5, v/v) isocratic 
[0160] Retention time: 

20 

111070:20.2 min. 
11107Q: 25.2 min. 
11107AF: 17.7 min. 

25 Analytic HPLC condition (c5) 

[0161] Column: YMC J'sphere ODS-M80 JM-307, 0.6 mm x 75 mm (manufactured by YMC Co.) 

Temperature: 40°C 

Flow rate: 1 .5 ml/min. 
30 Detection: 240 nm 

Eluent: acetonitrile/water (3:7, v/v) isocratic 
[0162] Retention time: 

11107P: 5.8 min. 

35 

Analytic HPLC condition (c6) 

[0163] Column: YMC Pack Ph A407, ^4.6 mm x 75 mm (manufactured by YMC Co.) 

Temperature: 40°C 
40 Flow rate: 1 ml/min. 

Detection: 200 nm 

Eluent: methanol/water (5:5, v/v) isocratic 
[01 64] Retention time: 

45 11107AG: 6.5 min. 

Analytic HPLC condition (c7) 

[0165] Column: CAPCELL PAK CI 8 SGI 20, <|)4.6 mm X 250 mm (manufactured by SHISEIDO Co.) 
50 Temperature: 40° C 

Flow rate: 1 ml/min. 
Detection: 254 nm 

Eluent: acetonitrile/water (4:6, v/v) isocratic 
[01 66] Retention time: 

55 

11107V: 9.6 min. 
11107AB: 10.8 min. 
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Analytic HPLC condition (c8) 

[0167] Column: CAPCELL PAK C18 SG120, (|)4.6 mm X 250 mm (manufactured by SHISEIDO Co.) 
Temperature: 40*'C 
5 Flow rate: 1 .5 ml/min. 

Detection: 240 nm 

Eluent: acetonitrile/water (4:6, v/v) isocratic 
11107S: 6.6 min. 

10 Analytic HPLC condition (c9) 

[0168] Column: CAPCELL PAK C18 SG120, <|)4.6 mm X 250 mm (manufactured by SHISEIDO Co.) 

Temperature: room temperature 
Flow rate: 1 ml/min. 
15 Detection: 240 nm 

Eluent: acetonitrile/water (4:6, v/v) isocratic 
[0169] Retention time: 

11107AD: 15.6 min. 
20 11107AE: 14.7 min. (11107AEa), 15.4 min. (11107AEb) 

11107AJ: 12.9 min. 
11107AK: 13.4 min. 

Example A1 8 Physico-cliemical properties of 111 07L 

25 

[0170] The physico-chemical properties of 11107L are shown below. The structure of 11107L was determined as 
shown below. 

1 . Appearance: colorless powder 
30 2. Molecular weight: 594, FAB-MS m/z 61 7(M+Na)+, 593(M-H)- 

3. Molecular formula: C32H50O10 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. Infrared absorption spectrum: 3470, 2970, 1735, 1718, 1456, 1373, 1236, 1175 

35 7. ""H-NMR spectrum (CD3OD, 400 MHz): 6 ppm (integral, multiplicity, coupling constant J (Hz)): 

0.87(3H,dJ=6.6Hz), 0.90(3H,d,J=7.0Hz), 0.94(3H,t,J=7.3Hz), 1 .08(3H,d,J=7.0Hz), 1 .1 8-1 .22(4H,m), 1.42-1.52 
(3H,m), 1.65-1. 69(1 H,m), 1 .70-1 .74(2H,m), 1 .77(3H,d,J=0.7Hz), 2.06(3H,s), 2.08(3H,s), 2.46-2.50(1 H,m), 2.52 
(1H,dd,J=4.4,15.0Hz), 2.55-2.62(1 H,m), 2.65(1 H,dd,J=2.2,8.4Hz), 2.72(1 H,dt,J=2.2,5.9Hz), 2.77(1 H,dd, 
J=3.3, 15.0Hz), 3.51(1H^dt,J=8.4,4.4Hz), 3.73-3.75(1 H,m), 4.98(1 H,dd,J=3.1 ,1 0.7Hz), 5.08(1 H,d,J=9.9Hz), 5.11 

40 (1H,d,J=11.0Hz), 5.60(1 H,dd,J=9.9, 15.0Hz), 5.66(1 H,dd,J=8.4,15.0Hz), 5.74(1 H,dd,J=9.9,15.0Hz), 6.09(1H,d, 

J=11 .OHz), 6.33(1 H,dd,J=11 .0, 15.0Hz) 
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Example A1 9 Physico-chemical properties of 111 0/IVI 

[0171] The physico-chemical properties of 11107M are shown below. The structure of 11107M was determined as 
shown below. 

5 

1 . Appearance: colorless powder 

2. Molecular weight: 578, FAB-MS m/z 577(M-H)- 
3 . Molecular formula: C32H5oOg 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 
10 5. Color reaction: positive for iodine and sulfuric acid 

6. Infrared absorption spectrum: 3498, 2970, 1731, 1719, 1456, 1374, 1254, 1174 

7. ""H-NMR spectrum (CD3OD, 400 MHz): 5 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.89(3H,dJ=6.6Hz), 0.90(3H,d,J=7.0Hz), 0.93(3H,t,J=7.3Hz), 1 .08(3H,d,J=7.0Hz), 1 .1 7-1 ,20(4H,m), 1.42-1.55 
(5H,m), 1.60-1.66(3H,m), 1 .74(3H,d,J=1 .1 Hz), 2.04(3H,s), 2.06(3H,s), 2.44-2.52(1 H,m), 2.54-2.58(1 H,m), 2.60 

15 (1H,dd,J=3.7,14.8Hz), 2.62(1 H,dd,J=5.9, 14.8Hz), 2. 64(1 H,dd,J=2.2,8.1 Hz), 2.72(1 H,dt,J=2.2,5.9Hz), 3.51 (1H,dt, 

J=8.4,4.8Hz), 4.82-4.84(1 H,m), 4.98(1 H,d,J=1 0.6Hz), 5.02(1 H,d,J=9.6Hz), 5.57(1 H,dd,J=9.9,15.0Hz), 5.66(1H, 
dd,J=9.4,15.0Hz), 5.71 (1 H,dd,J=9.6,15.0Hz), 6.09(1 H,d,J=11 .OHz), 6.32(1 H,dd,J=11 .0,15.0Hz) 




11107M 



Example A20 Physico-chemical properties of 111 07N 

35 

[0172] The physico-chemical properties of 11107N are shown below. The structure of 11107N was determined as 
shown below. 

1 . Appearance: colorless powder 
40 2. Molecular weight: 594, FAB-MS m/z 595(M+H)+, 61 7(M+Na)+ 

3. Molecular formula: C32H5QO10 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. Infrared absorption spectrum: 3480, 2964, 1740, 1719, 1456, 1371, 1244, 1174 

45 7. 1H-NMR spectrum (CD3OD, 400 MHz): 3 ppm (integral, multiplicity, coupling constant J (Hz)): 

0.88(3H,dJ=6.2Hz), 0.90(3H,d,J=6.6Hz), 0.94(3H,t,J=7.3Hz), 1 .08(3H,d,J=7.0Hz), 1 .17-1 .22(1 H,m), 1.42-1.52 
(5H,m), 1.55-1.65(3H,m), 1 .75(3H,d,J=0.7Hz), 2.04 (3H, s) , 2.05(3H,s), 2.45-2.50(1 H,m), 2.51 (1 H,d,J=4.4Hz), 
2.53(1 H,dJ=3.3Hz), 2.54-2.62(1 H,m), 2.65(1 H,dd,J=2.6,8,4Hz), 2.72(1 H ,dt,J=2.6,6.2Hz), 3.51 (1 H,dt, 
J=8.8,4.8Hz), 3.75-3.81 (1H,m), 4.00(1 H,d,J=11 .4Hz), 4,1 4(1 H,d,J=11 .4Hz), 5.05(1 H,d,J=1 0.6Hz), 5.21(1H,d, 

50 J=9.5Hz), 5.63(1 H,dd,J=9.5, 15. OHz), 5.65(1 H,dd,J=9.5,15.0Hz), 5.72(1 H,dd,J=9.5,15.0Hz), 6.09(1 H,d, 

J=11 .OHz), 6.32(1 H,dd,J=11 .0, 15.0Hz) 
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11107N 

Example A21 Physico-chemical properties of 111 070 

[0173] The physico-chemical properties of 111070 are shown below. The structure of 111070 was determined as 
shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 554, FAB-MS m/z 555(M+H)+, 577(M+Na)+ 
3 . Molecular formula: C3QH50O9 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. Infrared absorption spectrum (KBr) cm-i: 3419, 2966, 1733, 1716, 1457, 1374, 1258, 1176 

7. "'H-NMR spectrum (CD3OD, 500 MHz): 5 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.88(3H,dJ=6.8Hz), 0.90(3H,d,J=7.3Hz), 0.93(3H,t,J=7.3Hz), 1 .06(3H,d,J=6.8Hz), 1.19(3H,s), 1 .34-1 .44(3H,m), 
1 .51 (2H,m), 1 .54-1 .71 (3H,m), 1 .75(3H,s), 1 .90(1 H,m), 2.06(3H,s), 2.53(2H,m), 2.56(2H,m), 3.43-3.50(2H,m), 3.57 
(1H,m), 3.78(1H,m), 5.05(2H,d,J=1 0.3Hz), 5.57(1 H,dd,J=1 0.3,15.1 Hz), 5.61 (1 H,dd,J=8.3,15.1 Hz), 5.70(1H,dd, 
J=9. 8, 15.1Hz), 6.10(1H,d,J=10.7Hz), 6.33(1 H,dd,J=10. 7,15.1 Hz) 



o 




111070 

Example A22 Physico-chemical properties of 1 1 1 07P 

[0174] The physico-chemical properties of 111 07P are shown below. The structure of 111 07P was detemnined as 
shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 552, FAB-MS m/z 553(M+H)+, 575(M+Na)+ 

3. Molecular formula: C30H48O9 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 
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6. Infrared absorption spectrum (KBr) cm-'': 3290, 2969, 1734, 1716, 1457, 1374, 1247, 1177 

7. "'H-NMR spectrum (CD3OD, 500 MHz): 6 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.88(3H,dJ=6.8Hz), 0.90(3H,d J=7.3Hz), 0.94(3H,t,J=7.3Hz), 1 .13(3H,d,J=6.8Hz), 1.19(3H,s), 1.22(1H,m), 
1.28-1.67(6H,m), 1 .75(3H,d J=1 .GHz), 2.06(3H,s), 2.44(1 H,m), 2.53-2.57(3H,m), 2.74(1 H,dd,J=2.4,6.8Hz), 2.83 

5 (1H,dd,J=2.0,8.3Hz), 3.09(1 H,dd,J=6.8,7.3Hz), 3.52(1H,m), 3.78(1H,m), 5.04(1 H,d,J=1 0.7Hz), 5.05(1H,d, 

J=9.8Hz), 5.56(1 H,dd,J=9.8,15.1 Hz), 5.701 (1 H,dd,J=9.8,15.1 Hz), 5.703(1 H,dd,J=7.3,15.1 Hz), 6.10(1H,d, 
J=10.7Hz), 6.37(1 H,dd,J=1 0.7,15.1 Hz) 




11107P 

Example A23 Physico-chemical properties of 111 07Q 

25 

[0175] The physico-chemical properties of 111 07Q are shown below. The structure of 111 07Q was determined as 

shown below. 

1 . Appearance: colorless powder 
30 2. Molecular weight: 550, FAB-MS m/z 551 (M+H)+, 573(M+Na)+ 

3. Molecular formula: C30H46O9 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. Infrared absorption spectrum (KBr) cm""": 3384, 2970, 1732, 1716, 1670, 1456, 1374, 1258, 1174 
35 7. "iH-NMR spectrum (CD3OD, 500 MHz): 6 ppm (integral, multiplicity, coupling constant J (Hz)): 

0.88(3H,dJ=6.4Hz), 1 .07(3H,d,J=6.8Hz), 1.19(3H,s), 1 .31 (3H,d,J=6.8Hz), 1 .34-1 .46(3H,m), 1 .53-1 .71 (3H,m), 
1.75(3H,s), 1.77(3H,s), 2.06(3H,s), 2.50-2.57(4H,m), 3.79(1 H,m), 4.48(1 H,m), 4.94(1 H,q,J=6.8Hz), 5.045(1 H,d, 
J=11 .2Hz), 5.047(1 H,d,J=9.3Hz), 5.57(1 H,dd,J=9.3,1 5.1 Hz), 5.63(1 H,dd,J=8.8,1 5.1 Hz), 5.70(1 H,dd, 
J=9.8,15.1Hz), 6.10(1 H,d,J=10.7Hz), 6.35(1 H,dd,J=10.7,15.1 Hz), 6.54(1 H,d,J=8.3Hz) 



45 



50 




11107Q 

Example A24 Physico-chemical properties of 1 1 1 07R 

[0176] The physico-chemical properties of 11107R are shown below. The structure of 11107R was determined as 
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shown below. 



1 . Appearance: colorless powder 

2. Molecular weight: 494, FAB-MS m/z 495(M+H)+, 517(M+Na)+ 

3. Molecular formula: C27H420g 

4. Solubility: soluble in dinnethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. Infrared absorption spectrum (KBr) cm""": 3385, 2968, 1734, 1716, 1457, 1373, 1245, 1174 

7. ""H-NMR spectrum (CD3OD, 500 MHz): 6 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.88(3H,dJ=6.8Hz), 1 .08(3H,d,J=6.8Hz), 1 .1 7(3H,d,J=6.8Hz), 1.19(3H,s), 1 .34-1 .52(3H,m), 1 .52-1 .68(3H,m), 
1 .74(3H,s), 2.06(3H,s), 2.47-2.53(4H,m), 2.64(1 H,dd,J=2.4,6.4Hz), 2.83(1 H,dt,J=2.5,6.1 Hz), 3.45(1 H,dq, 
J=6.4,6.8Hz), 3.78(1H,m), 5.05(2H,d,J=9.8Hz), 5.57(1 H,dd,J=9.8, 15. 1Hz), 5.66(1 H,dd,J=8.8,15.1 Hz), 5.70(1H, 
dd,J=9.8,15.1Hz), 6.09(1 H,d,J=1 0.8Hz), 6.32(1 H,dd,J=1 0.8,15.1 Hz) 



Example A25 Physico-chemical properties of 1 1 1 07S 

[0177] The physico-chemical properties of 111 07S are shown below. The structure of 111 07S was detemnined as 
shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 492, ESI-MS m/z 515(M+Na)+, 493(M+H)+ 

3. Molecular formula: C28H44O7 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. ""H-NMR spectrum (CD3OD, 600 MHz): 6 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.88(3H,dJ=6.9Hz), 0.94(3H,d J=7.1 Hz), 0.98(3H,t,J=7.4Hz), 1 .1 2(3H,d,J=6.7Hz), 1.25(1H,m), 1.38(3H,s), 
1.45-1.60 (3H,m), 1 .67(1 H,dt,J=13.7,5.8Hz), 1.77(3H,s), 2,40-2.55(2H,m), 2,57(1 H,dd,J=2.7,13.4Hz), 2,67(1 H, 
dd,J=6.1 , 13.4Hz), 2.70(1 H,dd,J=2.2,8.2Hz), 2.76(1 H,dt,J=2.2,5.8Hz), 3,55(1 H,dt,J=8.8,4.4Hz), 3.71 (1 H,d,, 
J=9.4Hz), 4.54(1H,m), 5.01 (1 H,d,J=1 0.5Hz), 5.18(1H,dd,J=9.3,15.2Hz), 5.59(1 H,dd,J=9.4,15.2Hz), 5.61(1H,dd, 
J=1. 8, 15.4Hz), 5.68(1 H,dd,J=8.3,15.0Hz), 5.74(1 H,dd,J=3.2,15.4Hz), 6.07(1 H,d,J=10.7Hz), 6.35(1 H,dd, 
J=10.7,15.0Hz) 




OH 
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Example A26 



Physico-chemical properties of 111 07T 



[0178] The physico-chemical properties of 11107T are shown below. The structure of 11107T was determined as 
shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 522, FAB-MS m/z 545(M+Na)+ 
3 . Molecular formula: C29H46O8 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. Infrared absorption spectrum (KBr) cm""": 3421, 2965, 1734, 1718, 1457, 1370, 1244, 1175 

7. ""H-NMR spectrum (CD3OD, 500 MHz) : 6 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.89(3H,dJ=6.8Hz), 0.93(3H,t,J=7.3Hz), 1 .09(3H,d,J=6.8Hz), 1.19(3H,s), 1 .28-1 .42(2H,m), 1 .42-1 .68(8H,m), 
1 .75(3H,s), 2.06(3H,s), 2.48-2.57(4H,m), 2.74(1 H,dddJ=2.4,4.9,5.9Hz), 2.85(1 H,ddd,J=2.4,4.4,7.3Hz), 3.64(1 H, 
m), 3,78(1 H,m), 5.047(1 H,d,J=9.8Hz), 5.052(1 H,d,J=1 0.8Hz), 5.57(1 H,dd,J=9. 8, 15.1 Hz), 5.69(1 H,dd, 
J=8.3, 15.1Hz), 5.70(1 H,dd,J=9.8,1 5.1 Hz), 6.1 0(1 H,d,J=10.7Hz), 6.32(1 H,dd,J=10.7,15.1 Hz) 



Example A27 Physico-chemical properties of 1 1 1 07U 

[0179] The physico-chemical properties of 11107U are shown below. The structure of 11107U was determined as 
shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 522, FAB-MS m/z 545(M+Na)+ 

3. Molecular formula: C29H460g 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. Infrared absorption spectrum (KBr) cm""": 3461, 2967, 1732, 1715, 1455, 1372, 1247, 1174 

7. ""H-NMR spectrum (CD3OD, 500 MHz): 6 ppm (integral, multiplicity, coupling constant J (Hz)): 

0.88(3H,d J=6.BHz), 0.93(3H,d,J=6.8Hz), 0.95(3H,t,J=7.8Hz), 1 .1 9(3H,s), 1 .26(1 H,m), 1 .34-1 .42(2H,m), 
1.42-1.56 (2H,m), 1 .56-1 .72(4H,m), 1.74(3H,s), 2.06(3H,s), 2.29(2H,m), 2.52-2.56(3H,m), 2.70(1H,dd, 
J=2.4,8.3Hz), 2.76(1 H,dt,J=2.4,5.9Hz), 3.53(1 H,m), 3.78(1 H,m), 5.05(2H,d,J=1 0.3Hz), 5.56(1 H,dd, 
J=9.8,15.1Hz), 5.70(1 H,dd,J=9.8,15. 1Hz), 5.79(1 H,dt,J=1 5.1 ,7.1 Hz), 6.09(1 H,d,J=10.7Hz), 6.34(1 H,dd, 
J=10.7,15.1Hz) 




OH 



1 1 107T 
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Example A28 Physico-chemical properties of 1 1 1 07V 

[0180] The physico-chemical properties of 11107V are shown below. The structure of 11107V was determined as 
shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 494, ESI-MS m/z 517(M+Na)+, 495(M+H)+ 

3. IVIolecular formula: C28H46O7 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. ""H-NMR spectrum (CD3OD, 500 MHz): 6 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.93(3H,dJ=6.9Hz), 0.94(3H,d,J=7.1 Hz), 0.98(3H,t,J=7.4Hz), 1 .1 3(3H,d,J=6.9Hz), 1 .09(1 H,m), 1 .23(1 H,m), 1 .26 
(3H,s), 1.30(1H,m), 1 .44-1 .70(6H,m), 1 .68(1 H,dt,J=13.7,5.7Hz), 1.79(3H,s), 2.27(1 H,m), 2.45(1 H,dd, 
J=5.3,13.6Hz), 2.50-2.56(2H,m), 2.59(1 H,dd,J=3.2,13.6Hz), 2.70(1 H,dd,J=2.1 ,8.2Hz), 2.76(1 H,dt,J=2.1 ,5.7Hz), 
3.02(1 H,m), 3.25(1 H,dq,J=10.9,7.0Hz), 3.55(1 H,dt,J=8.7,4.5Hz), 3.82-3.88(1 H,m), 5.31 (1 H,d,J=1 0.9Hz), 5.74 
(1H,dd,J=8.4,15.1Hz), 6.1 8(1 H,d,J=1 0.8Hz), 6.36(1H,dd,J=1 0.8,15.1 Hz) 




11107V 

Example A29 Physico-chemical properties of 111 07W 

[01 81 ] The physico-chemical properties of 1 11 07W are shown below. The structure of 1 1 1 07W was determined as 
shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 522, FAB-MS m/z 523(M+H)+, 545(M+Na)+ 

3. Molecular formula: C29H4eOQ 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. Infrared absorption spectrum (KBr) cm""": 3463, 2967, 1734, 1715, 1456, 1373, 1245, 1174 

7. ""H-NMR spectrum (CD3OD, 500 MHz): 6 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.91(3H,dJ=7.3Hz), 0.94(3H,t,J=7.3Hz), 1 .00(3H,d,J=6.8Hz), 1 .08(3H,d,J=6.8Hz), 1.19(3H,s), 1.20(1H,m), 
1 .32-1 .42(2H,m), 1 .42-1 . 54 (3H,m) , 1 .54-1 . 67 (3H,m) , 2.06 (3H, s) , 2.37-2.53(4H,m), 2.66(1 H,dd,J=2.4,8.3Hz), 
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2.72(1 H,clt,J=2.4,5.9Hz), 3.52(1H,m), 3.79(1H,m), 5.04(1 H,d,J=9.8Hz), 5.09(1 H,dd,J=8.3,1 0.7Hz), 5.52(1H,dd, 
J=8.3, 15.1Hz), 5.56(1H,dd,J=10.3, 15.1Hz), 5.67(1 H,dd,J=9.8,15.1 Hz), 5.69(1 H,dd,J=8.3,15.1 Hz), 6.10(1H,dd, 
J=10.3,15.1Hz), 6.29(1 H,dd,J=10.3, 15. 1Hz) 



0 




11107W 

Example A30 Physico-chemical properties of 1 1 1 07X 

[0182] The physico-chemical properties of 111 07X are shown below. The structure of 11107X was determined as 
shown below. 



1 . Appearance: colorless powder 

2. Molecular weight: 550, FAB-MS m/z 573(M+Na)+, 549(M-H)- 

3. Molecular formula: C3-1H50O3 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. Infrared absorption spectrum (KBr) cm-"": 3479, 2967, 1733, 1716, 1457, 1374, 1243, 1178 

7. ""H-NMR spectrum (CD3OD, 400 MHz): 6 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.87(3H,dJ=7.0Hz), 0.90(3H,d,J=7.0Hz), 0.94 (3H, t,J=7.3Hz) , 1 .08(3H,d,J=6.6Hz), 1 .1 8-1 .22(7H,m), 1.33-1.35 
(2H,m), 1.43-1.52(3H,m), 1 .59-1 .63(1 H,m), 1 .59-1 .70(2H,m), 1 .73(3H,d,J=0.7Hz), 2.06(3H,s), 2.45-2.50(1 H,m), 
2.53-2.60(1 H,m), 2.60-2.64(1 H,m), 2.65(1 H,dd,J=2.2,8.1 Hz), 2.72(1 H,dt,J=2.2,5.9Hz), 3.48-3.53(2H,m), 5.00(1 H, 
d,J=11.0Hz), 5.02(1 H,d,J=9.9Hz), 5.55(1 H,dd,J=9.9,15.0Hz), 5.66(1 H,dd,J=9.4,15.0Hz), 5.70(1H,dd, 
J=9. 9, 15.0Hz), 6.09(1 H,d,J=11.0Hz), 6.32(2H,dd,J=11 .0,15.0Hz) 



o 




11107X 



Example A31 Physico-chemical properties of 111 07Y 

[0183] The physico-chemical properties of 11107Y are shown below. The structure of 111 07Y was determined as 
shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 536, FAB-MS m/z 559(M+Na)+, 535(M-H)- 
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3. Molecular formula: C30H43O8 

4. Solubility: soluble in dimethylsulfoxide, pyridine, nnethanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. Infrared absorption spectrum (KBr) cm-"": 3442, 2965, 1733, 1716, 1457, 1373, 1241 , 1167 

5 7. ""H-NMR spectrum (CD3OD, 400 MHz) : 5 ppm (integral, multiplicity, coupling constant J (Hz)): 

0.86(3H,dJ=7.0Hz), 0.90(3H,d.J=7.3Hz), 0.93(3H,t,J=7.3Hz), 0.95(3H,d,J=6.6Hz), 1 .08(3H,d,J=7.0Hz), 
1.17-1 .20(1 H,m), 1 .43-1 .52(5H,m), 1 .60-1 .64(1 H,m), 1 .75(3H,d,J=1 .1 Hz), 2.00(3H,s), 2.01 -2.04(1 H,m), 2.47-2.52 
(1H,m), 2.53-2.55(1 H,m), 2.56(1 H,d,J=4,0Hz), 2.61 (1 H,d,J=3.3Hz), 2.65(1 H,dd,J=2.2,8.1 Hz), 2.72(1H,dt 
J=2.2,5.9Hz), 3.51(1H,dt,J=8.1,4,8Hz), 3.76(1 H,dt,J=3.6,1 2.5Hz), 4.09-4.12(1 H,m), 4.88(1 H,d,J=9.2Hz), 5.05 

10 (1H,d,J=1 0.6Hz), 5.42(1 H,dd,J=9. 2, 15.0Hz), 5.50(1 H,dd,J=9.5,15.0Hz), 5.66(1 H,dd,J=8.4,15.0Hz), 6.08(1 H,d, 

J=1 0.3Hz), 6.32(1 H,dd,J=1 0.3, 15.0Hz) 



o 
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30 Example A32 Physico-chemical properties of 111 07Z 

[0184] The physico-chemical properties of 11107Z are shown below. The structure of 11107Z was determined as 
shown below. 

35 1 . Appearance: colorless powder 

2. Molecular weight: 522, FAB-MS m/z 523(M+H)+, 545(M-i-Na)+ 

3. Molecular formula: C29H4e08 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

40 6. Infrared absorption spectrum (KBr) cm-"": 3423, 2965, 1733, 1716, 1457, 1373, 1242, 1174 

7 . ""H-NMR spectrum (CD3OD, 500 MHz) : 6 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.90(3H,d J=6.8Hz), 0.94(3H,t J=7.3Hz), 1 .08(3H,d,J=6.8Hz), 1 .20(3H,s), 1 .21 (1 H,m), 1 .36-1 .42(2H,m), 
1.42-1.54(3H,m), 1 .54-1 .66(3H,m), 1 .79(3H,s), 2.07(3H,s), 2.40(2H,m), 2.46(1 H,m), 2.57 (2H,m) , 2.66(1 H,dd, 
J=2.4,8.3Hz), 2.73(1 H,dt,J=2.4,5.9Hz), 3.52(1H,m), 3.79(1H,m), 5.05(1 H,d,J=9.3Hz), 5.47(1 H,dd,J=3. 4,1 1 .2Hz), 

45 5.63(1H,dd,J=8.8,15.1Hz), 5.69(1 H,dd,J=9.3,15.1 Hz), 5.74(1 H,ddd,J=3.4,9.8, 15.1 Hz), 6.07(1 H,dJ=1 0.8Hz), 

6.31(1H,dd,J=10.8,15.1Hz) 
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Example A33 Physico-chemical properties of 1 11 07AA 

[01 85] The physico-chemical properties of 1 11 07AA are shown below. The structure of 1 11 07AA was determined as 
shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 534, FAB-MS m/z 535(M+H)+, 557(M+Na)+ 

3. Molecular formula: C3oH460g 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. Infrared absorption spectrum (KBr) cm"'': 3414, 2971, 1733, 1716, 1457, 1374, 1257, 1175 

7. "'H-NMR spectrum (CD3OD, 500 MHz): 5 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.87(3H,dJ=6.3Hz), 1 .059(3H,t,J=7.3Hz), 1 .060(3H,d,J=6.3Hz), 1.19(3H,s), 1 .32-1 .44(3H,m), 1 .52-1 .68(3H,m), 
1.72(3H,dJ=1.5Hz), 1 .75(3H,d,J=1 .GHz), 2.06(3H,s), 2.49-2.57(4H,m), 2.72 (2H, m) , 3.78(1 H,m), 4.47(1 H,m), 
5.046(1 H,d,J=1 0.7Hz), 5.047(1 H,dJ=9.3Hz), 5.57(1 H,dd,J=9.9,15.1 Hz), 5.63(1 H,dd,J=8.8,1 5.1 Hz), 5.70(1H,dd, 
J=9.3,15.1Hz), 6.10(1 H,d,J=11.2Hz), 6.33(1 H,dd,J=11 .2,15.1Hz), 6.56(1 H,dd,J=1 .0,8.3Hz) 



o 




11107AA 

Example A34 Physico-chemical properties of 1 1 1 07AB 

[01 86] The physico-chemical properties of 1 1 1 07AB are shown below. The structure of 1 1 1 07AB was determined as 
shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 552, FAB-MS m/z 551 (M-H)- 

3. Molecular formula: C30H48O9 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. Infrared absorption spectrum (KBr) cm""": 3460, 2964, 1732, 1716, 1456, 1374, 1174 
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7. ""H-NMR spectrum (CD3OD, 500 MHz): 6 ppm (integral, multiplicity, coupling constant J (Hz)): 

0.91 (3H,d J=6.8Hz), 0.92(3H,d,J=6.8Hz), 0.94(3H,t,J=7,6Hz), 1 .08(3H,d J=6.4Hz), 1 .21 (1 H,m), 1 .30-1 .70(8H,m), 

1.75(3H,dJ=1.0Hz), 2.08(3H,s), 2.45-2.65(4H,m), 2.66(1 H,dd,J=2.0,8.3Hz), 2.72(1 H,dt,J=2.4,5.9Hz), 3.51 (1H, 

m), 3.75(1 H,m), 3.86(1 H,d,J=9.8Hz), 4.07(1 H,d,J=11 .7Hz), 4.34(1 H,d,J=1 1 .7Hz), 5.04(1 H,d,J=1 0.7Hz), 5.44(1 H, 

dd,J=9. 7,15. 1Hz), 5.66(1 H,dd,J=8.3,15.1 Hz), 5.74(1 H,dd,J=9.8,15.4Hz), 6.09(1 H,d,J=1 0.7Hz), 6.33(1H,dd, 

J=10.7,15.1Hz). 




11107AB 



Example A35 Physico-chemical properties of 1 1 1 07AC 

[01 87] The physico-chemical properties of 1 1 1 07AC are shown below. The structure of 1 1 1 07AC was determined as 
shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 492, FAB-MS m/z 493(M+H)+, 515(M+Na)-^ 

3. Molecular formula: C28H44O7 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. ""H-NMR spectrum (CD3OD, 500 MHz): 6 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.91(3H,dJ=6.8Hz), 1 .01 (3H,t,J=7.1 Hz), 1 .07(3H,d,J=6.8Hz), 1 .09(3H,d,J=7.3Hz), 1.27(3H,s), 1 .32-1 .38(2H,m), 
1.44(1H,m), 1.52-1.62(2H,m), 1.67(1H,m), 1 .75(3H,d,J=2.0Hz), 2.32(1 H,dq,J=8.3,6.8Hz), 2.48(1 H,m), 2,51 (2H, 
m), 2.54-2.61 (3H,m), 2.73-2.78(2H,m), 3.70(1 H,d,J=9.8Hz), 3.76(1 H,m), 5.03(1 H,d,J=1 0.7Hz), 5.38(1H,dd, 
J=9.8,1 5.1 Hz), 5.66(1 H,dd,J=8.8,15.1 Hz), 5.72(1 H,dd,J=9.8,1 5.1 Hz), 6.09(1 H,d,J=1 1 .2Hz), 6.33(1 H,dd, 
J=10.7,15.1Hz) 




11 107 AC 



Example A36 Physico-chemical properties of 1 1 1 07AD 

[01 88] The physico-chemical properties of 1 1 1 07AD are shown below. The structure of 1 1 1 07AD was detemnined as 
shown below. Further, the present compound is the stereoisomer of 3-position hydroxy group of 11 1 07B. 
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1 . Appearance: colorless powder 

2. Molecular weight: 536, FAB-MS m/z 559(M+Na)+ 

3. Molecular formula: C30H48O8 

4. Solubility: soluble In dimethylsulfoxide, pyridine, metlianol and acetone, and slightly soluble In water 

5 5. Color reaction: positive for iodine and sulfuric acid 

6. infrared absorption spectrum (KBr) cm""": 3420, 2960, 1730, 1460, 1380, 1240, 1140 

7. ""H-NMR spectrum (CD3OD, 500 MHz): 6 ppm (integral, multiplicity, coupling constant J (Hz)): 

0.86(3H,d J=6.8Hz), 0.90(3H,d,J=7.3Hz), 0.94(3H,t,J=7.3Hz), 1 .08(3H,d,J=6.8Hz), 1 .1 6(3H,s),1 .20(1 H,m), 
1.36-1.72(8H,m), 1.75(3H,s), 2.06(3H,s), 2.42-2.63(4H,m), 2,66(1 H,dd,J=2.4,7.8Hz), 2.73(1 H,dt,J=2.4,5.9Hz), 
10 3.51 (1H,dt,J=8. 84.4Hz), 4.23(1H,m), 5.01 (1 H,d,J=9.8Hz), 5.04(1 H,d,J=1 0.7Hz), 5,49(1 H,dd,J=1 0.0,1 5.1 Hz), 

5.67(1 H,dd,J=8.3,1 5.1 Hz), 5.71 (1 H,dd,J=9.8,1 5.1 Hz), 6.08(1 H,d,J=1 0.7Hz), 6.34(1 H,dd,J=1 0.7,1 5.1 Hz) 



o 



20 




11107AD 

Example A37 Physico-chemical properties of 111 07AE 

30 [01 89] The physico-chemical properties of 11 1 07AE are shown below. 1 1 1 07AE was determined to be a mixture of 
two tautomers, 11107AEa and 11107AEb (1:1) of which structures are shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 522, FAB-MS m/z 545(M+Na)+ 
35 3. Molecular formula: CggH^gOg 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. Infrared absorption spectrum (KBr) cm""": 3420, 2960, 1735, 1720, 1460, 1375, 1245, 1170 

7. ""H-NMR spectrum (CD3OD, 500 MHz): 6 ppm (integral, multiplicity, coupling constant J (Hz)): 11107AEa: 

40 0.90(3H,d J=6.6Hz), 0.91 (3H,d,J=7.0Hz), 0.94(3H,t,J=7,3Hz), 1 .09(3H,d J=6.6Hz), 1 .20(1 H,m), 1 .36-1 .68(8H,m), 

1.75(3H,s), 2.05(3H,s), 2.47(1H,m), 2,48(1 H,dd,J=4. 6, 14.1 Hz), 2,58(1 H,dd,J=3.5,1 4,1 Hz), 2.62(1H,m), 2,66(1H, 
dd,J=2.2,8.1 Hz), 2.73(1 H,dt,J=2.2,5.9Hz), 3.51 (1 H,dt J=8.1 ,4.8Hz), 3.84(1 H,m), 3.88(1 H,m), 5.04(1 H,d, 
J=10.6Hz), 5.13(1 H,dd,J=2, 9, 9.9Hz), 5,59(1 H,dd,J=9.7,1 5.2Hz), 5.66(1 H,dd,J=8.4,15.1 Hz), 5.71 (1 H,dd, 
J=9.7,15.2Hz), 6.10(1H,d,J=10.6Hz), 6,33(1 H,dd,J=1 0.6,1 5.1 Hz) 11107AEb: 

45 0.91(3H,dJ=7.0Hz), 0.92(3H,d,J=7.7Hz), 0.94(3H,t,J=7.3Hz), 1 .09(3H,dJ=6.6Hz), 1 .20(1 H,m), 1 .42-1 .68(8H,m), 

1.76(3H,s), 2.09(3H,s), 2.40(1 H,dd,J=5.5,13.9Hz), 2.47(1H,m), 2.59(1 H,dd,J=3.7,13.9Hz), 2.62(1H,m), 2.66(1H, 
dd,J=2.2,8.1Hz), 2.73(1 H,dt,J=2.2,5.9Hz), 3,51 (1 H,dt,J=8,1 ,4.8Hz), 3.87(1H,m), 4.12(1 H,dd,J=3.1 ,9.7Hz), 5.01 
(1H,d,J=1 0.6Hz), 5.02(1H,m), 5.47(1 H,dd,J=9.7,15.2Hz), 5.66(1 H,dd,J=8.4,15.1 Hz), 5.72(1 H,dd,J=9.7,15.2Hz), 
6.1 0(1 H,d J=1 0.6Hz), 6.33(1 H,dd,J=1 0.6,1 5.1 Hz) 
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Example A38 Physico-chemical properties of 1 1 1 07AF 

[01 90] The physico-chemical properties of 1 11 07AF are shown below. The structure of 1 1 1 07AF was determined as 
shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 496, FAB-MS m/z 497(M+H)-^, 519(M+Na)+ 

3. Molecular formula: C27H440g 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. ""H-NMR spectrum (CD3OD, 500 MHz): 6 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.87(3H,dJ=6.8Hz), 0.96(3H,t,J=7.6Hz), 1 .06(3H,d,J=6.8Hz), 1.19(3H,s), 1 .28-1 .44(4H,m), 1 .52-1 .66(4H,m), 
1.74(3H,dJ=1.0Hz), 2.06(3H,s), 2.51 -2.60(4H,m), 3.25(1H,m), 3.37(1 H,dt,J=2.0,4.9Hz), 3.78(1H,m), 5.04(1H,d, 
J=11 .7Hz), 5.05(1 H,d,J=9.8Hz), 5.56(1 H,dd,J=9.8,15.1 Hz), 5.70(1 H,dd,J=9.8,15.1 Hz), 5.78(1 H,dd, 
J=8.8,15.1Hz), 6.09(1 H,d,J=10.7Hz), 6.32(1 H,dd,J=10.7,15.1 Hz) 
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Example A39 Physico-chemical properties of 111 07AG 

[0191] The physico-chemical properties of 11107AG are shown below. The structure of 11107AG was determined 
as shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 556, FAB-MS m/z 579(M+Na)+, 557(M+H)+, 555(M-H)- 

3. Molecular formula: C3QH52O9 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. Ultraviolet absorption spectrum (methanol): terminal adsorption 

7. Infrared absorption spectrum (KBr) cm""": 3270, 2965, 1731, 1714, 1457, 1384, 1255, 1178 

8. ""H-NMR spectrum (CD3OD, 500 MHz): 5 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.89(3H,dJ=6.4Hz), 0.935 (3H,d,J=6.8Hz) , 0.939(3H,t,J=7.3Hz), 0.97(3H,d,J=6.8Hz), 1.18(3H,s), 1.24(1H,m), 
1.30-1. 70(1 OH, m), 1.64(3H,s), 1 .76(1 H,m), 1 .93(1 H,m), 2.06 (3H, s) , 2.13(1 H,m), 2.52 (2H,m) , 2,54(1 H,m), 3.45 
(1H,dd,J=2.9,7.8Hz), 3.56(1H,m), 3.60(1H,m), 3.78(1H,m), 5.04(1 H,d,J=10.7Hz), 5.05(1 H,d,J=9.8Hz), 5.52-5.58 
(2H,m), 5.69(1H,dd,J=9.8, 15.1Hz) 



Example A40 Physico-chemical properties of 1 1 1 07AH 

[01 92] The physico-chemical properties of 1 1 1 07AH are shown below. The structure of 1 1 1 07AH was detemnined as 
shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 494, FAB-MS m/z 495(M+H)+, 517(M+Na)+, 493(M-H)- 
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3. Molecular formula: C27H42O8 

4. Solubility: soluble in dimethylsulfoxide, pyridine, nnethanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. Ultraviolet absorption spectrunn (nnethanol): tenninal adsorption 

7. Infrared absorption spectrum (KBr) cm""": 3367, 2973, 1733, 1716, 1456, 1374, 1257, 1175 

8. ""H-NMR spectrum (CD3OD, 500 MHz) : 6 ppm (integral, multiplicity, coupling constant J (Hz)): 

0.96(3H,d J=6.8Hz), 0.99(3H,d,J=6.8Hz), 1 .00(3H,t,J=7.3Hz), 1 .1 8(3H,s), 1 .28-1 .42(5H,m), 1 .60(2H,m), 2.06(3H, 
s), 2.08(2H,m), 2.25(1 H,m), 2.33(1 H,m), 2.53(2H,m), 2.63(2H,m), 3.78(1 H,m), 5.02-5.07(2H,m), 5.36(1 H,dd, 
J=8.3,15.1Hz), 5.55(1 H,dd,J=9.8,25.1 Hz), 5.56(1 H,d,J=1 5.1 Hz), 5.66(1 H,dd,J=9.8,15.1 Hz), 5.71(1H,dd, 
J=7.3,15.1Hz), 5.76(1 H,ddd,J=7.3,7.8,15.1 Hz) 




11 107 AH 

Example A41 Physico-chemical properties of 1 1 1 07AI 

[01 93] The physico-chemical properties of 1 1 1 07AI are shown below. The structure of 1 1 1 07AI was determined as 
shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 508, FAB-MS m/z 531 (M+Na)+ 
3 . Molecular formula: C29H4QO7 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. ""H-NMR spectrum (CD3OD, 500 MHz): 6 ppm (integral, multiplicity, coupling constant J (Hz)): 

0.91 (6H,s), 0.94(3H,t,J=7.3Hz), 1 ,09(3H,d,J=6.8Hz), 1 .1 9(3H,d,J=6.8Hz), 1.21(1H,m), 1 .26(3H,s), 1 .28-1 ,38(2H, 
m), 1 .42-1 .58(4H,m), 1 .60-1 .68(2H,m), 1 .74(3H,s), 2.48(1 H,m), 2.54-2. 63(2H,m), 2.66(1 H,dd,J=2.4,8.3Hz), 2.73 
(1H,dt,J=2.4,5.9Hz), 3.46-3.54(2H,m), 3.68(1 H,d,J=9.8Hz), 4.99(1 H,d,J=1 0.7Hz), 5.37(1 H,dd,J=9. 8,1 5.1 Hz), 
5.66(1 H,dd,J=8.3, 15.1 Hz), 5.71 (1 H,dd,J=9.8,1 5.1 Hz), 6.08(1 H,d,J=1 0.7Hz), 6.33(1 H,dd,J=1 0.7,1 5.1 Hz) 
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Example A42 Physico-chemical properties of 111 07AJ 

[0194] The physico-chemical properties of 11107AJ were shown below. The structure of 11107AJ was determined 
as shown below. 

5 

1 . Appearance: colorless powder 

2. Molecular weight: 536, FAB-MS m/z 559(M+Na)+ 

3. Molecular formula: C30H48O8 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 
10 5. Color reaction: positive for iodine and sulfuric acid 

6. Infrared absorption spectrum (KBr) cm-"": 3420, 2960, 1735, 1460, 1375, 1255, 1180 

7. ""H-NMR spectrum (CD3OD, 500 MHz): 5 ppm (integral, multiplicity, coupling constant J (Hz)): 

0.88(3H,d J=6.8Hz), 1 .01 (3H,d,J=6.3Hz), 1 ,02(3H,d,J=6.8Hz), 1 .11 (3H,d,J=6.3Hz), 1 .1 9(3H,s), 1 .36-1 .42(2H,m), 
1 .54-1 .68(2H,m), 1 .73(3H,s), 2.00-2.08(5H,m), 2.25(2H,m), 2.53-2,60(3H,m), 3.27(1 H,dd,J=4.9,7.3Hz), 3,70(1 H, 
15 dq,J=4.9,6.3Hz), 3.78(1H,m), 5.04(1 H,d,J=9,8Hz), 5.05(1 H,d,J=9,8Hz), 5,34(1 H,dd,J=8.3,1 5.1 Hz), 5.41(1H,dt, 

J=15.1, 7.3Hz), 5.57(1H,dd,J=9.8,15.1Hz), 5.65(1 H,dd,J=7.3,15.1 Hz), 5.70(1 H,dd,J=9. 8, 15.1 Hz), 6.07(1H,d, 
J=11 .2Hz), 6.33(1 H,dd,J=11 .2,15.1 Hz) 



0 




11107AJ 

Example A43 Physico-chemical properties of 1 1 1 07AK 

35 

[01 95] The physico-chemical properties of 1 1 1 07AK are shown below. The structure of 1 1 1 07AK was determined as 
shown below. 

1 . Appearance: colorless powder 
40 2. Molecular weight: 464, FAB-MS m/z 487(M+Na)+ 

3. Molecular formula: C27H440e 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. Infrared absorption spectrum (KBr) cm'^: 3300, 2960, 1725, 1715, 1455, 1370, 1255, 1020 
45 7. 1H-NMR spectrum (CD3OD, 500 MHz): 3 ppm (integral, multiplicity, coupling constant J (Hz)): 

0.89(3H,d J=6.8Hz), 0.90(3H,d,J=6.8Hz), 0.94(3H,t,J=7.6Hz), 1 .08(3H,d,J=6.8Hz), 1 .10-1 .74(1 1 H,m), 1 .75(3H,s), 
2.32(1H,dd,J=6,8,13.7Hz), 2.48(1H,m), 2.56(1H,m), 2.63(1 H,ddJ=4.1 ,1 3.7Hz), 2.66(1 H,dd,J=2.4,8.3Hz), 2.73 
(1H,dt,J=2.4,6.3Hz), 3.51 (1H,m), 3.89(1 H,m), 3.98(1 H,dt,J=3, 9, 9.8Hz), 4.95(1 H,d,J=1 0.7Hz), 5.32(1 H,dd, 
J=9.5,1 5.1 Hz), 5.43(1 H,dd,J=9.3,15.1 Hz), 5.66(1 H,dd,J=8.3,14.9Hz), 6.08(1 H,d,J=11 .OHz), 6.32(1 H,dd, 
50 J=11.0, 14.9Hz) 
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Example A44 Physico-chemical properties of 11107AL 

15 

[01 96] The physico-chemical properties of 1 1 1 07AL are shown below. The structure of 1 1 1 07AL was determined as 
shown below. 

1 . Appearance: colorless powder 
20 2. Molecular weight: 532, FAB-MS m/z 555(M+Na)+, 531 (M-H)" 

3. Molecular formula: C30H44O8 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. Infrared absorption spectrum: 3497, 2973, 1733, 1715, 1457, 1373, 1242, 1173 

25 8. ""H-NMR spectrum (CD3OD, 400 MHz): 5 ppm (integral, multiplicity, coupling constant J (Hz)): 

0.81(3H,dJ=7.2Hz), 1 .00(3H,t,J=7.3Hz), 1 .05(3H,d,J=7.0Hz), 1 ,07(3H,d,J=7.3Hz), 1.25(3H,s), 1 .39-1 .43(1 H,m), 
1 .63-1 .68(1 H,m), 1 .71 (3H,d,J=1 .1 Hz), 2.07(3H,s), 2.28-2.32(1 H,m), 2.42-2.52(2H,m), 2.53-2.65(4H,m), 2.72-2.76 
(2H,m),4.50-4.53(1H,m), 4.95(1 H,d,J=10.6Hz), 4.99(1 H,d,J=9.5Hz), 5.29(1 H,dd,J=9. 9,1 5.0Hz), 5.52(1 H,dd, 
J=9.5,15.0Hz), 5.58(1H,dd,J=1.8,15.4Hz), 5.63(1 H,dd,J=8.4,15.0Hz), 5.67(1 H,dd,J=2. 9, 15.4Hz), 6.03(1H,d, 

30 J=11.0Hz), 6.31 (1H,dd,J=11.0, 15.0Hz) 
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Example A45 Physico-chemical properties of 1 1 1 07AM 

50 [0197] The physico-chemical properties of 11107AM are shown below. The structure of 11107AM was determined 
as shown below. 

1 . Appearamce: colorless powder 

2. Molecular weight: 534, FAB-MS m/z 557(M+Na)+, 533(M-H)- 
55 3. Molecular formula: C30H46O8 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. Infrared absorption spectrum: 3461, 2965, 1733, 1716, 1457, 1374, 1242, 1174 



75 



EP 1 380 579 A1 



7. ""H-NMR spectrum (CD3OD, 400 MHz) : 6 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.87(3H.dJ=7.0Hz), 0.89(3H,d,J=7.0Hz), 0.94(3H,t,J=7.3Hz), 1 .08(3H,d,J=6.6Hz), 1 .1 7-1 ,21 (1 H,m), 1.42-1.55 
(6H,m), 1 .61 -1 .67(2H,m), 1 ,76(3H,d,J=1 .1 Hz), 2.00(3H,s), 2.1 9(1 H,dd,J=9.2,12.8Hz), 2.45-2.50(1 H,m), 2.54(1 H, 
d,J=4.8Hz), 2.56-2.61 (1 H,m), 2.65(1 H,dd,J=2.2,8.0Hz), 2.70(1 H,dd,J=4.0,12.8Hz), 2.72(1 H,dt,J=2.2,5.9Hz), 2.82 
(1H,d,J=4.8Hz),3.51(1H,dt,J=8.4,4.4Hz), 4.06-4.12(1 H,m), 4.99(1 H,d,J=10.6Hz), 5.36(1 H,d,J=9.5Hz), 5.62-5.69 
(3H,m), 6.1 0(1 H,d,J=1 1 .OHz), 6.33(1 H,dd,J=1 1 .0,1 5.0Hz) 




11107 AM 



Example A46 Physico-chemical properties of 111 07AN 

[01 98] The physico-chemical properties of 1 1 1 07AN are shown below. The structure of 1 1 1 07AN was determined as 
shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 532, FAB-MS m/z 531 (M-H)" 

3. Molecular formula: C30H44O8 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. ""H-NMR spectrum (CD3OD, 400MHz): 5 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.84(3H,dJ=7.0Hz), 0.89(3H,d,J=7.0Hz), 0.93(3H,t,J=7.3Hz), 1 .08(3H,d,J=7.0Hz), 1 .16-1 .1 8(1 H,m), 1.42-1.51 
(3H,m), 1.60-1. 65(1 H,m), 1 .73(3H,d,J=0.7Hz), 2.02(3H,s), 2.45-2. 53(3H,m), 2.62(1 H,d,J=5.5Hz), 2.65(1 H,dd, 
J=2.2,8.1 Hz), 2.71(1 H,dt,J=2.2,5.8Hz), 2.72(1 H,dd,J=5.5,13.2Hz), 2.96(1 H,d,J=5.5Hz), 3.51 (1 H,dt,J=8.4,4.4Hz), 
4.47(1H,m), 4.97(1 H,d,J=1 0.6Hz), 5.39(1 H,dd,J=8.4,1 5, OHz), 5.43(1 H,d,J=9.9Hz), 5.47(1 H,dd,J=9.1 ,1 5.0Hz), 
5.64(1H,dd,J=8.8,14.7Hz),5.78(1H,dd,J=1.8,15.4Hz),5.86(1H,dd,J=3.2,15.4Hz), 6.06(1 H,d,J=10.6Hz), 6.31(1 H, 
dd,J=10.6,14.7Hz) 




11 107 AN 



Example A47 Physico-chemical properties of 1 1 1 07AP 

[01 99] The physico-chemical properties of 1 1 1 07AP are shown below. The structure of 1 1 1 07AP was determined as 
shown below. 
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1 . Appearance: colorless powder 

2. Molecular weight: 576, FAB-MS m/z 575(M-H)- 

3. Molecular formula: C32H48O9 

4. Solubility: soluble In dimethylsulfoxide, pyridine, metlianol and acetone, and slightly soluble In water 

5 5. Color reaction: positive for iodine and sulfuric acid 

6. ""H-NMR spectrum (CD3OD, 400MHz): 5 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.83(3H,dJ=7.0Hz), 0.89(3H,d,J=7.0Hz), 0.93(3H,t,J=7.3Hz), 1 .08(3H,d,J=7.0Hz), 1 .16-1 .21 (1 H,m), 1.42-1.51 
(3H,m), 1 .60-1 .63(1 H,m), 1 .61 (3H,s), 1 .74(3H,d,J=1 .1 Hz), 2.06(3H,s), 2.10(3H,s), 2.45-2.52(2H,m), 2.58(2H,m), 
2.65(1 H,dd,J=2, 2, 8.1 Hz), 2.72(1 H,dt,J=2.2,5.9Hz), 3.51 (1 H,dt,J=8.4,4.4Hz), 4.47-4.52(1 H,m), 4.97(1 H,d, 

10 J=10.6Hz), 4.98(1 H,d,J=9.5Hz), 5.37(1 H,ddJ=1 0.0,1 5.4Hz), 5.45(1 H,dd,J=2. 6,1 5.8Hz), 5.57(1H,dd, 

J=9.5, 15.4Hz), 5.58(1 H,dd,J=2.2,15.8Hz), 5.64(1 H,dd,J=8.4,15.0Hz), 6.04(1 H,d,J=1 0.2Hz), 6.31(1H,dd, 
J=10.2, 15.0Hz) 




11107AP 

Example A48 Physico-chemical properties of 1 1 1 07AQ 

30 

[0200] The physico-chemical properties of 11107AQ are shown below. The structure of 11107AQ was determined 
as shown below. 

1 . Appearance: colorless powder 
35 2. Molecular weight: 578, FAB-MS m/z 577(M-H)- 

3 . Molecular formula: C32H50O9 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. Infrared absorption spectrum: 3461, 2968, 1733, 1716, 1457, 1373, 1230, 1175 

40 7. ""H-NMR spectrum (CD3OD, 400MHz): 5 ppm (integral, multiplicity, coupling constant J (Hz)): 

0.89 (3H, d, J=6.6Hz), 0.90 (3H, d, J=7.0Hz), 0.94 (3H, t, J=7.3Hz), 1 .08(3H,d,J=7.0Hz), 1 .1 7-1 .22(1 H,m), 
1.42-1.52(5H,m), 1.55(3H,s), 1 .56-1 .66(3H,m), 1 .75(3H,d,J=1 .1 Hz), 2.04(3H,s), 2.05(3H,s), 2.45-2.50(1 H,m), 
2.49(2H,d J=3.7Hz), 2.57-2.64(1 H,m), 2.65(1 H,dd,J=2.2,8,0Hz), 2.72(1 H,dt,J=2.2,5.9Hz), 3.51 (1 H,dt, 
J=8.4,4.6Hz), 3.78-3.81 (1H,m), 5.05(1 H,d,J=1 0.6Hz), 5.1 3(1 H,d,J=9.5Hz), 5.62(1 H,dd,J=9.5,1 5.0Hz), 5.68(1H, 

45 dd,J=6.9,15.0Hz), 5.74(1 H,dd,J=9.5,15.0Hz), 6.10(1 H,d,J=11 .OHz), 6.32(1 H,dd,J=11 .0,15.0Hz) 
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11107AQ 

Example A49 Physico-chemical properties of 1 11 07AR 

[0201] The physico-chemical properties of 1 11 07AR are shown below. The structure of 11107ARwas determined as 
shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 394, ESI-MS m/z 811(2M+Na)+ 
3 , Molecular formula: C22H340e 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. ""H-NMR spectrum (CD3OD, 400MHz): 5 ppm (integral multiplicity, coupling constant J (Hz)): 
0.87(3H,dJ=7.0Hz), 0.97(3H.d,J=7.0Hz), 1 .24(3H,d,J=6.6Hz), 1 .29-1 .36(2H,m), 1 .59-1 .61 (2H,m), 1.75(3H,d, 
J=1 .1 Hz), 1 .89-1 .93(1 H,m), 2,00(3H,s), 2.43(1 H,ddJ=5.5,1 4.2Hz), 2.51 -2.58(2H,m), 3.75-3.81 (1 H,m), 4.27-4.33 
(1H,m), 4.91 (1H,dd,J=8.8, 10.3Hz), 5.01 (1H,d,J=10.6Hz), 5.42(1 H,dd,J=8. 8, 15.0Hz), 5.50(1 H,dd,J=9.2,15.0Hz), 
5.77(1 H,dd,J=6.2,1 5.0Hz), 6.1 1 (1 H,d,J=1 1 .OHz), 6.45(1 H,ddd,J=1 .1 ,11 .0,1 5.0Hz) 




11107AR 

Example A50 Purification of 1 1 1 07AO, AS, AT, AU and BC 

[0202] The crude active fraction B (970 mg) was dissolved in 20 ml of a mix solution consisting of tetrahydrofuran- 
50% aqueous acetonitrile (1 :2; v/v), and subjected to ODS column chromatography (ODS-AM 120-S50, manufactured 
by YMC Co., 750 g). The column was eluted with a mix solution (5 L) consisting of acetonitrile and water (45:55; v/v), 
crude active fraction B4 containing 11107AS, 11107AT, 11107AU and 11107BC which was eluted from 825 ml to 1650 
ml and crude active fraction B5 containing 11107AO which was eluted from 2400 ml to 2565 ml were collected, and 
the respective fractions were concentrated to dryness under reduced pressure, to give 54 mg of crude active fraction 
84 and 25 mg of crude active fraction 85. 

[0203] The resulting active fraction B4 (34.7 mg) was subjected to preparative high performance liquid chromatog- 
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raphy (HPLC) underthe following preparative HPLC condition (D1). Afraction containing 11107AT, afraction containing 
11107AS and afraction containing 11107 AU and 11107BCwere collected, and the solvent was rennoved. The fraction 
containing 11107AT was further subjected to the preparative high perfornnance liquid chronnatog raphy (HPLC) under 
the following preparative HPLC conditions (D2) to give a 11107AT solution. Then, the solvent was rennoved to give 

5 111 07AT (2.8 nng). Similarly, the fraction containing 1 1 1 07AS was also subjected to preparative high perfornnance liquid 
chronnatography (HPLC) underthe following preparative HPLC condition (D2) to give 11107AS (1 .8 nng). The fraction 
containing 11107 AU and 11107BC was subjected to preparative high performance liquid chronnatography (HPLC) 
underthe following preparative HPLC condition (D3) to give a 11107AU solution and a 11107BC solution. Then, the 
each solvent was rennoved to give 111 07AU (1 .1 mg) and 11107BC (0.5 nng). Further, the resulting crude active fraction 

10 85 (24 mg) was subjected to preparative high performance liquid chromatography (HPLC) under the following prepar- 
ative HPLC condition (D4) to give a 11107AO solution. Then, the solvent was removed to give 11107AO (0.9 mg). 

Preparative HPLC condition (D1) 

15 [0204] Column: YMC J'sphere ODS-M80 JM-343, ^20 mm X 250 mm (manufactured by YMC Co.) 
Temperature: 40° C 
Flow rate: 5 ml/min. 
Detection: 200 nm 

Fluent: acetonitrile/water (3:7, v/v) isocratic 

20 

Preparative HPLC condition (D2) 

[0205] Column: CAPCELL PAK CI 8 SGI 20, (j)20 mm X 250 mm (manufactured by SHISEIDO Co.) 
Temperature: 40° C 
25 Flow rate: 5 ml/min. 

Detection: 240 nm 

Fluent: meth an o I/water (5:5, v/v) isocratic 
Preparative HPLC condition (D3) 

30 

[0206] Column: CAPCELL PAK CI 8 SGI 20, <|)20 mm X 250 mm (manufactured by SHISEIDO Co.) 

Temperature: 40° C 
Flow rate: 5 ml/min. 
Detection: 200 nm 
35 Fluent: meth an o I/water (5:5, v/v) isocratic 

Preparative HPLC condition (D4) 

[0207] Column: CAPCELL PAK CI 8 SGI 20, <|)20 mm X 250 mm (manufactured by SHISEIDO Co.) 

40 Temperature: 40°C 

Flow rate: 5 ml/min. 
Detection: 200 nm 

Fluent: methanol/water (6:4, v/v) isocratic 
[0208] The retention time of the above-mentioned compounds when analysis was carried out under the following 
45 analytic HPLC conditions are shown below. 

Analytic HPLC condition (d1) 

[0209] Column: YMC J'sphere ODS-M80 JM-307, <|)4.6 mm X 75 mm (manufactured by YMC Co.) 
50 Temperature: 40° C 

Flow rate: 1 ml/min. 
Detection: 240 nm 

Fluent: acetonitrile/water (3:7, v/v) isocratic 
[021 0] Retention time: 

55 

11107AT: 6.9 min. 
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Analytic HPLC condition (62) 

[0211] Column: CAPCELL PAK C18 SG120, (|)4.6 mm X 250 mm (manufactured by SHISEIDO Co.) 
Temperature: 40*'C 
5 Flow rate: 1 ml/min. 

Detection: 240 nm 

Eluent: meth an o I/water (5:5, v/v) isocratic 
[0212] Retention time: 

10 11107AS: 19.4 min. 

11107AU: 34.3 min. 

Analytic HPLC condition (d3) 

15 [0213] Column: CAPCELL PAKC18 SG120, (1)4.6 mm X 250 mm (manufactured by SHISEIDO Co.) 
Temperature: 40° C 
Flow rate: 1 ml/min. 
Detection: 200 nm 

Eluent: meth an o I/water (5:5, v/v) isocratic 
20 [0214] Retention time: 

11107BC: 31.0 min. 

Analytic HPLC condition (d4) 

25 

[0215] Column: CAPCELL PAKC18 SG120, (])4.6 mm X 250 mm (manufactured by SHISEIDO Co.) 

Temperature: 40°C 

Flow rate: 1 ml/min. 

Detection: 240 nm 
30 Eluent: acetonitrile/water (4:6, v/v) isocratic 

[021 6] Retention time: 

11107AO: 11.6 min. 

35 Example A51 Physico-chemical properties of 111 07AO 

[0217] The physico-chemical properties of 11107AO are shown below. The structure of 11107AO was determined 
as shown below. 

40 1 . Appearance: colorless powder 

2. Molecular weight: 492, FAB-MS m/z 515(M+Na)+ 
3 . Molecular formula: C28H44O7 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

45 6. Infrared absorption spectrum (KBr) cm-"": 3407, 2965, 1731, 1716, 1456, 1384, 1249, 1178 

7. ""H-NMR spectrum (CD3OD, 500 MHz): 6 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.907(3H,d,J=6,8Hz), 0.91 2(3H,d,J=6.8Hz), 0.94(3H,t,J=7,6Hz), 1 .09(3H,d,J=6.8Hz), 1,21(1H,m), 1 .44-1 .55(5H, 
m), 1.61-1 .72(2H,m), 1 .76(3H,d,J=1 .GHz), 1.86(1H,m), 2.31 (1 H,dd,J=7.3,1 3.7Hz), 2.48(1H,m), 2.53(1H,d, 
J=5.9Hz), 2.60(1H,ddq,J=9.3,10.7,6.8Hz), 2.64(1 H,dd,J=3.4,1 3. 7Hz), 2.56(1 H,dd,J=2. 4,8. 3Hz), 2.73(1 H,dt, 

50 J=2.4,5.9Hz), 3.02(1 H,d,J=5.9Hz), 3.52(1 H,dt,J=8.8,4.9Hz), 3.97(1 H,m), 4.20(1 H,d,J=9.3Hz), 5.00(1 H,d, 

J=10.7Hz), 5.49(1H,dd,J=9.3,15.1Hz), 5.62(1 H,dd,J=9.3, 15.1 Hz), 5.67(1 H,dd,J=8.3, 15.1 Hz), 6.10(1H,d, 
J=10.7Hz), 6.33(1 H,dd,J=1 0.7,15.1 Hz) 
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11107AO 



Example A52 Physico-chemical properties of 1 1 1 07AS 

[021 8] The physico-chemical properties of 1 1 1 07AS are shown below. The structure of 111 07AS was determined as 
shown below. 



Appearance: colorless powder 

IVIolecular weight: 552, FAB-MS m/z 553(IVI+H)+, 575(M+Na)+ 
Molecular formula: C30H48O9 

Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 
Color reaction: positive for iodine and sulfuric acid 

6. Infrared absorption spectrum (KBr) cm-"": 3403, 2968, 1732, 1715, 1457, 1373, 1256, 1177 

7. ""H-NMR spectrum (CD3OD, 500 MHz): 6 ppm (integral, multiplicity, coupling constant J (Hz)): 

0.88(3H,d J=6.8Hz), 1 .00(3H,d,J=7.3Hz), 1 .05(3H,d,J=6.8Hz), 1 .19(3H,s), 1 .25(3H,d,J=6.4Hz), 1 .34-1 .44(3H,m), 
1.54-1.68(2H,m), 1.72(1H,m), 1 .75(3H.d,J=1 .OHz), 2.06(3H,s), 2.14(1 H,ddq,J=2.9,5.4.7.3Hz), 2.53(2H,m), 2.56 
(2H,m), 3.42(1 H,dd,J=2.9,4.4Hz), 3.53(1 H,m), 3.65(1 H,dq,J=4.4,6.4Hz), 3.72(1 H,dd,J=5.4,8.3Hz), 3.78(1 H,m), 
5.05(1 H,dJ=9.8Hz), 5.06(1 H,d,J=1 0.7Hz), 5.57(1 H,dd,J=9.8,15.1 Hz), 5.61 (1 H,dd,J=8.3,15.1 Hz), 5.70(1H,dd, 
J=9.8,15.1Hz), 6.10(1 H,d,J=10.7Hz), 6.33(1 H,dd,J=10.7,15.1 Hz) 



HO 




OH 



11107AS 



Example A53 Physico-chemical properties of 1 1 1 07AT 

[021 9] The physico-chemical properties of 1 11 07AT are shown below. The structure of 1 1 1 07AT was determined as 
shown below. Further, the present compound is the stereoisomer of 5-position methyl group of afuran ring of 11107AS. 

1 . Appearance: colorless powder 

2. Molecular weight: 552, FAB-MS m/z 553(M+H)+, 575(M+Na)+ 

3. Molecular formula: C30H48O9 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. Infrared absorption spectrum (KBr) cm""": 3353, 2967, 1732, 1715, 1456, 1373, 1256, 1177 
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7. ""H-NMR spectrum (CD3OD, 500 MHz): 6 ppm (integral, multiplicity, coupling constant J (Hz)): 

0.87(3H,d J=6.4Hz), 0.96(3H,d,J=7.3Hz), 1 ,05(3H,d,J=6.8Hz), 1 .1 6(3H,d,J=6.4Hz), 1 .1 9(3H,s), 1 .34-1 .44(3H,m), 

1 .54-1 .67(2H,m), 1 .73(1 H,m), 1 .74(3H,s), 2.06(3H,s), 2.29(1 H,m), 2.52(2H,m), 2.56(2H,m), 3.49(1 H,m), 3.75-3.81 

(2H,m), 3.86(1 H,dd,J=4.9,9.3Hz), 4.15(1 H,dq,J=3.9,6.3Hz), 5.047(1 H,d,J=9.8Hz), 5.052(1 H,d,J=10.7Hz), 5.57 

(1H,dd,J=9.8, 15.1Hz), 5.61 (1 H,dd,J=8.3,15.1 Hz), 5.70(1H,dd,J=9.8,15.1 Hz), 6.1 0(1 H,d,J=1 0.7Hz), 6.33(1H,dd, 

J=10.7,15.1Hz) 




11 107 AT 



Example A54 Physico-chemical properties of 1 1 1 07AU 

[0220] The physico-chemical properties of 1 1 1 07AU are shown below. The structure of 1 1 1 07AU was determined as 
shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 552, FAB-MS m/z 553(M+H)+, 575(M+Na)-^ 
3 . Molecular formula: C30H4QO9 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. Infrared absorption spectrum (KBr) cm-"": 3402, 2968, 1733, 1717, 1457, 1373, 1256, 1178 

7. ""H-NMR spectrum (CD3OD, 500 MHz): 6 ppm (integral, multiplicity, coupling constant J (Hz)): 

0.88(3H,d J=6.8Hz), 0.97(3H,t,J=7.3Hz), 1 .06(3H,d,J=6.8Hz), 1 .1 2(3H,s), 1 .1 9(3H,s), 1 .28-1 .42(2H,m), 1 .42-1 .56 
(2H,m), 1.56-1.65 (3H,m) , 1.70(1H,m), 1,74(3H,s), 2.06(3H,s), 2.47(1 H,m), 2.53(2H,m), 2.57(1 H,tq,9. 8,6. 8Hz), 
3.57(1 H,dd,J=3.9, 9.8Hz), 3.62(1 H,ddd,J=4.4,6.8,8.6Hz), 3.70(1 H,dJ=6.8Hz), 3.78(1 H,m), 5.05(2H,d,J=9.8Hz), 
5.57(1 H,dd,J=9.8,15.1 Hz), 5.70(1 H,dd,J=9.8,15.1 Hz), 5.73(1 H,dd,J=7.8,15.1 Hz), 6.08(1 H,d,J=10.7Hz), 6.28(1 H, 
dd,J=1 0.7,15.1 Hz) 




Example A55 Physico-chemical properties of 1 1 1 07BC 

[0221 ] The physico-chemical properties of 1 1 1 07BC are shown below. The structure of 1 1 1 07BC was determined as 
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shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 496, FAB-MS m/z 519(M+Na)+, 495(M-H)- 
5 3. Molecular formula: C27H440g 

4. Solubility: soluble in dinnethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. Infrared absorption spectrum (KBr) cm""": 3361, 2965, 1723, 1458, 1383, 1249, 1174 

7. ""H-NMR spectrum (CD3OD, 500 MHz): 6 ppm (integral, multiplicity, coupling constant J (Hz)): 

10 0.97(3H,d J=6.8Hz), 0.98(3H,t,J=7.3Hz), 1 .01 (3H,d,J=6,8Hz), 1 .1 8(3H,s), 1 .20(3H,s), 1 .24-1 .44(3H,m), 1 .52-1 .66 

(3H,m), 2.06(3H,s), 2.08(2H,m), 2.26(1 H,m), 2.34(1 H,m), 2.53(2H,m), 3.1 8(1 H,dd,J=2.2,1 0.8Hz), 3.78(1 H,m), 
5.04(1 H,dJ=9.8Hz), 5.05(1H,m), 5.37(1 H,dd,J=8.3, 15.1 Hz), 5.54-5. 68(3H,m), 5.66(1 H,dd,J=9.8,15.2Hz), 5.74 
(1H,dd,J=7.3,15.1Hz) 

15 



20 



25 




11107BC 

30 Example A56 Purification of 1 1 1 07AV, AW, AX, AY, AZ, BA, BB, BD, BE, BF and BG 

[0222] The crude active fraction B (1 .47 g) was dissolved in a mix solution (20 ml) consisting of tetrahydrofuran-50% 
aqueous acetonitrile (1:2; v/v), and subjected to an ODS column chromatography (ODS-AM 120-S50, manufactured 
by YMC CO., 750 g). The column was eluted with a mix solution (5 L) consisting of acetonitrile and water (45:55; v/v). 
35 The crude active fraction B6 containing 11107AV, 11107AW, 11107AX, 11107AY, 11107AZ, 11107BA, 11107BB, 
11107BD, 11107BE, 11 1 07BF and 1 11 07BG which was eluted from 1140 ml to 1 650 ml was collected, and concentrated 
to dryness under reduced pressure to give 87 mg of the crude active fraction B6. 

[0223] The resulting crude active fraction B6 (81 .7 mg) was subjected to the preparative high performance liquid 

chromatography (HPLC) under the following preparative HPLC condition (El), a fraction containing 111 07BB, a fraction 

40 containing 11107BA, a fraction containing 11107AW, 11107AX, 11107AY, 11107BG and 111 07BE, a fraction containing 
11107AV, a fraction containing 11107BD and 11107BF, and a fraction containing 111 07AZ were collected separately, 
and the solvent was removed. The fraction containing 1 1 1 07BB was subjected to repeated use of a high performance 
liquid chromatography (HPLC) under the following preparative HPLC conditions (E2) and (E3) in turn, to give 11107BB 
(0.1 mg). The fraction containing 111 07BA was subjected further to preparative high performance liquid chromatogra- 

45 phy (HPLC), under the following preparative HPLC conditions (E3) to give 11107BA (0.3 mg). The fraction containing 
11107AW, 11107AX, 11107AY, 11107BG and 11107BE was subjected further to preparative high performance liquid 
chromatography (HPLC), under the following preparative HPLC condition (E4), and a 11107AW solution, a fraction 
containing 11107AX, a fraction containing 11107AY, a fraction containing 11107BG and a fraction containing 11107BE 
were collected separately. As for 11107AW, 11107AW (0.6 mg) was given by removal of the solvent. After removing 

50 the solvent of the fraction containing 1 1 1 07AY, it was subjected further to preparative high performance liquid chroma- 
tography (HPLC) under the following preparative HPLC condition (E2) to give 11107AY (0.2 mg). With respect to the 
fraction containing 1 1 1 07AX, after removing the solvent, it was subjected further to preparative high performance liquid 
chromatography (HPLC) under the following preparative HPLC condition (E2) to give 11107AX (0.5 mg). Also, with 
respect to the fraction containing 11107BG, after removing the solvent, it was subjected further to preparative high 

55 perfomnance liquid chromatography (HPLC) underthe following preparative HPLC condition (E2)to give 11107BG (0.2 
mg). After removing the solvent of the fraction containing 11107BE, it was subjected further to repeated use of a pre- 
parative high performance liquid chromatography (HPLC) underthe following preparative HPLC conditions (E5), (E4) 
and (E6) in turn, to give 11107BE (0.2 mg). The fraction containing 11107AV was subjected to preparative high per- 
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formance liquid cliromatograpliy (HPLC) under the following preparative HPLC condition (E7) to give 11107AV (0,5 
nng). The fraction containing 11107BD and 11 107BF was subjected further to preparative high performance liquid chro- 
matography (HPLC) under the following preparative HPLC condition (E8) to give a fraction containing 11107BD and a 
fraction containing 11107BF. The fraction containing 11107BD was subjected further to preparative high performance 
5 liquid chromatography (HPLC) underthe following preparative HPLC condition (E7) to give 111 07BD (0.1 mg), and the 
fraction containing 1 1 1 07BF was also subjected further to preparative high performance liquid chromatography (HPLC) 
underthe following preparative HPLC condition (E7) to give 111 07BF (0.1 mg). The fraction containing 11107AZ was 
subjected to preparative high performance liquid chromatography (HPLC) underthe following preparative HPLC con- 
dition (E8) to give a 11107AZ solution, and then the solvent was removed to give 11107AZ (0.1 mg). 

10 

Preparative HPLC condition (El) 

[0224] Column: YMC J'sphere ODS-M80 JM-343, ^20 mm X 250 mm (manufactured by YMC Co.) 

Temperature: 40°C 
15 Flow rate: 5 ml/min. 

Detection: 200 nm 

Eluent: acetonitrile/water (3:7, v/v) isocratic 
Preparative HPLC condition (E2) 

20 

[0225] Column: CAPCELL PAK CIS SGI 20, <|)20 mm X 250 mm (manufactured by SHISEIDO Co.) 
Temperature: 40°C 
Flow rate: 5 ml/min. 
Detection: 240 nm 
25 Eluent: acetonitirle/water (4:6, v/v) isocratic 

Preparative HPLC condition (E3) 

[0226] Column: CAPCELL PAK CIS SGI 20, ^20 mm X 250 mm (manufactured by SHISEIDO Co.) 
30 Temperature: 40°C 

Flow rate: 5 ml/min. 
Detection: 240 nm 

Eluent: meth an o I/water (5:5, v/v) isocratic 

35 Preparative HPLC condition (E4) 

[0227] Column: YMC-Pack Ph SH-443-5, <^20 mm x 250 mm (manufactured by YMC Co.) 
Temperature: 40°C 
Flow rate: 5 ml/min. 
40 Detection: 200 nm 

Eluent: meth an o I/water (5:5, v/v) isocratic 

Preparative HPLC condition (E5) 

45 [0228] Column: CAPCELL PAK CIS SGI 20, ^20 mm X 250 mm (manufactured by SHISEIDO Co.) 
Temperature: 40°C 
Flow rate: 5 ml/min. 
Detection: 200 nm 

Eluent: acetonitrile/water (4:6, v/v) isocratic 

50 

Preparative HPLC condition (E6) 

[0229] Column: CAPCELL PAK CIS SGI 20, ^20 mm x 250 mm (manufactured by SHISEIDO Co.) 
Temperature: 40°C 
55 Flow rate: 5 ml/min. 

Detection: 200 nm 

Eluent: meth an o I/water (5:5, v/v) isocratic 
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Preparative HPLC condition (E7) 

[0230] Column: YMC-Pack Ph SH-443-5, (|)20 mnn X 250 nnm (manufactured by YMC Co.) 
Temperature: 40°C 
5 Flow rate: 5 ml/min. 

Detection: 240 nm 

Eluent: meth an o I/water (5:5, v/v) isocratic 
Preparative HPLC condition (E8) 

10 

[0231] Column: CAPCELL PAK C18 SG120, ^20 mm x 250 mm (manufactured by SHISEIDO Co.) 

Temperature: 40°C 

Flow rate: 5 ml/min. 

Detection: 240 nm 
15 Eluent: methanol/water (6:4. v/v) isocratic 

[0232] The retention time of the above-mentioned compounds when analysis was carried out under the following 
analytic HPLC conditions are shown below. 

Analytic HPLC condition (e1) 

20 

[0233] Column: CAPCELL PAK C18 SG120, <t)4.6 mm X 250 mm (manufactured by SHISEIDO Co.) 

Temperature: 40°C 

Flow rate: 1 ml/min. 

Detection: 240 nm 
25 Eluent: acetonitirle/water (4:6, v/v) isocratic 

[0234] Retention time: 

11107AV: 7.9 min. 
11107AW: 6.8 min. 
30 11107AX: 7.2 min. 

11107AZ: 9.8 min. 
11107BB: 6.1 min. 
11107BG: 7.1 min. 

35 Analytic HPLC condition (e2) 

[0235] Column: CAPCELL PAK CI 8 SGI 20, ^4.6 mm X 250 mm (manufactured by SHISEIDO Co.) 

Temperature: 40°C 

Flow rate: 1 ml/min. 
40 Detection: 240 nm 

Eluent: methanol/water (5:5, v/v) isocratic 
[0236] Retention time: 

11107BA: 22.0 min. 

45 

Analytic HPLC condition (e3) 

[0237] Column: CAPCELL PAK C18 SG120, (|)4.6 mm X 250 mm (manufactured by SHISEIDO Co.) 
Temperature: 40°C 
50 Flow rate: 1 ml/min. 

Detection: 200 nm 

Eluent: methanol/water (5:5, v/v) isocratic 
[0238] Retention time: 

55 11107BE: 23.0 min. 
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Analytic HPLC condition (e4) 

[0239] Column: CAPCELL PAK C18 SG120, ^4.6 mm X 250 mm (manufactured by SHISEIDO Co.) 
Temperature: 40*'C 
5 Flow rate: 1 ml/min. 

Detection: 240 nm 

Eluent: meth an o I/water (6:4, v/v) isocratic 
[0240] Retention time: 

10 11107BD: 10.4 min. 

11107BF: 9.1 min. 

Analytic HPLC condition (e5) 

15 [0241] Column: YMC Pack Ph A-402, (|)4.6 mm X 150 mm (manufactured by YMC Co.) 
Temperature: 40° C 
Flow rate: 1 ml/min. 
Detection: 240 nm 

Eluent: meth an o I/water (5:5, v/v) isocratic 
20 [0242] Retention time: 

11107AY: 9.4 min. 

Example A57 Physico-chemical properties of 11107AV 

25 

[0243] The physico-chemical properties of 1 1 1 07AV are shown below. The structure of 1 1 1 07AV was determined as 

shown below. 

1 . Appearance: colorless powder 
30 2. Molecular weight: 550, FAB-MS m/z 573(M+Na)+ 

3. Molecular formula: C30H46O9 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. Infrared absorption spectrum (KBr) cm""": 3421, 2972, 1733, 1716, 1457, 1373, 1254, 1175 
35 7. ""H-NMR spectrum (CD3OD, 600 MHz): 6 ppm (integral, multiplicity, coupling constant J (Hz)): 

0.92(3H,dJ=6.7Hz), 1 .05(3H,t,J=7.2Hz), 1 .1 7(3H,d,J=7.2Hz), 1.23(3H,s), 1 .35-1 .45(5H,m), 1 .55-1 .72(2H,m), 
1. 68(1 H,dd,J=6.5, 14.2Hz), 1.82(3H,d,J=1. 1Hz), 1.93(1 H,dd,J=5.2,14.2Hz), 2.1 0(3H,s), 2.37(1 H,dq,J=8.3,7.2Hz), 
2.56(2H,m), 2.58-2.64(3H,m), 2.80(1 H,dd,J=2.2,8.3Hz), 2.96(1 H,dt,J=2.2,5.2Hz), 3.83(1 H,m), 5.09(1 H,d, 
J=9.7Hz), 5.10(1H,d,J=10.8Hz), 5.61 (1 H,dd,J=9,9,15.3Hz), 5.75(1 H,dd,J=9.7,15.3Hz), 5.91 (1H,d,J=15.3Hz), 
40 6.1 8(1 H,d J=1 1 .OHz), 6.57(1 H,dd,J=1 1 .0, 1 5.3Hz) 




86 



EP 1 380 579 A1 



Example A58 Physico-chemical properties of 111 07AW 

[0244] The physico-chemical properties of 111 07AW are shown below. The structure of 111 07AW was determined 
as shown below. 

5 

1 . Appearance: colorless powder 

2. Molecular weight: 552, FAB-MS m/z 575(M+Na)+ 

3. Molecular formula: C30H48O9 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 
10 5. Color reaction: positive for iodine and sulfuric acid 

6. ■'H-NMR spectrum (CD3OD, 500 MHz) : 6 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.92(3H,d J=6.8Hz), 0.97(3H,d,J=7.1 Hz), 1 .13(3H,d,J=6.8Hz), 1 .23(3H,s), 1 .24(3H,d,J=6.1Hz), 1 .38-1 .46(2H,m), 
1.46-1.72(5H,m), 1 .79(3H,d,J=0.7Hz). 2,10(3H,s), 2.52(1H,m), 2.57 (2H,m) , 2.61(1H,m), 2.71(1H,dd, 
J=2.2,8.5Hz), 2.78(1 H,dt,J=2.2,5.9Hz), 3.46(1 H,dd,J=4.27.1 Hz), 3.72(1 H,dq,J=7.1 ,6.1 Hz), 3.82(1 H,m), 5.G9(2H, 
15 d,J=10.0Hz), 5.60(1H,dd,J=9. 8, 15.2Hz), 5.70(1 H,dd,J=8.3,14.9Hz), 5.74(1 H,dd,J=9.8,15.2Hz), 6.13(1H,d, 

J=10.6Hz), 6.36(1 H,dd,J=10.7,14.9Hz) 




1 . Appearance: colorless powder 

2. Molecular weight: 550, FAB-MS m/z 551 (M+H)-^, 573(M+Na)+ 

3. Molecular formula: C30H46O9 

40 4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. ""H-NMR spectrum (CD3OD, 600 MHz): 6 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.85(3H,dJ=6.8Hz), 0.93(3H,d J=7.0Hz), 0.98(3H,t,J=7.4Hz), 1 .1 7(3H,d,J=6.7Hz), 1.25(1H,m), 1.30(3H,s), 
1 .47-1 .60(2H,m), 1 .77(3H,s), 2.12(3H,s), 2.45-2.52(2H,m), 2.57(1 H,dd,J=2.5,13.1 Hz), 2.67(1 H,dd,J=5.8,1 3.1 Hz), 

45 2.77(1 H,dd,J=2.2, 6.7Hz), 2.86(1 H,dd,J=2.2,8.3Hz), 3.12(1 H,t,J=7.3Hz), 3.56(1 H,dt,J=8.4,4.3Hz), 4.56(1H,m), 

5.00(1 H,dJ=1 0.7Hz), 5.03(1 H,d,J=9.4Hz), 5.34(1 H,dd,J=9.7,15.1 Hz), 5.56(1 H,dd,J=9.4,15.1 Hz), 5.63(1 H,dd, 
J=2.0, 15.7Hz), 5.73(1 H,dd,J=8.6,14.9Hz), 5.82(1 H,dd,J=3.1 ,15.7Hz), 6.08(1 H,d,J=10.6Hz), 6.39(2H,dd, 
J=10.6, 14.9Hz) 



55 
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11107AX 



Example A60 Physico-chemical properties of 1 1 1 07AY 

[0246] The physico-chemical properties of 111 07AY are shown below. The structure of 1 1 1 07AY was determined as 
shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 494, FAB-MS m/z 495(M+H)+, 517(M+Na)+ 

4. Solubility: soluble in dimethylsulfoxide, pyridine, nnethanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. Infrared absorption spectrum (KBr) cm""": 3405, 2973, 1733, 1716, 1457, 1374, 1257, 1176 

7. ""H-NMR spectrum (CD3OD, 600 MHz): 6 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.92(3H,dJ=6.8Hz), 0.97(3H,t,J=7.6Hz), 1 .1 6(3H,d,J=6.7Hz), 1.23(3H,s), 1 .37-1 .43(2H,m), 1 .50-1 .59(2H,m), 
1.59-1.70(2H,m), 1. 79 (3H, s) , 2.10(3H,s), 2.46(1 H,ddq,J=8.1 ,8,6, 6.7Hz), 2.56(2H,m), 2.61(1H,ddq, 
J=9.7,11.5,6.8Hz), 2.73(1 H,dd,J=2.3,7.0Hz), 2.81 (1 H,dt,J=2.3,5.4Hz), 3.07(1 H,dd,J=7.0,8.1 Hz), 3.83(1H,m), 
5.085(1 H,d,J=1 1 .5Hz), 5.086(1 H,d,J=9.7Hz), 5.61 (1 H,dd,J=9.7,1 5.3Hz), 5.70(1 H,dd,J=8.6,1 5.1 Hz), 5.74(1 H,dd, 
J=9.7,1 5.3Hz), 6.14(1 H,d,J=10.8Hz), 6.40(1 H,dd,J=10.8,15.1 Hz) 




11 107 AY 



Example A6I Physico-chemical properties of 11107AZ 

[0247] The physico-chemical properties of 1 1 1 07AZ are shown below. The structure of 1 1 1 07AZ was determined as 
shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 568, FAB-MS m/z 569(M+H)+, 591(M+Na)+ 

3. Molecular formula: C30H48O10 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. Infrared absorption spectrum (KBr) cm""": 2970, 1732, 1715, 1455, 1383, 1259, 1181 
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7. ""H-NMR spectrum (CD3OD, 500 MHz): 6 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.87(3H,dJ=6.8Hz), 0.93(3H,d,J=6.8Hz), 1 .09(3H,d,J=6,4Hz), 1,11(3H,s), 1.20 (3H,d,J=5.9Hz) , 1 .42-1 ,68(5H, 
m), 1.76 (3H, s) , 2.06(3H,s), 2.45-2. 65(4H,m), 2.67(1 H,dd,J=2.4,8.3Hz), 2.75(1 H,dt,J=2.4,5.9Hz), 3.42(1 H,dd, 
J=4.4,7.3Hz), 3.53(1 H,dd,J=2.0,11.7Hz), 3.68(1 H,dq,J=7.3,5.9Hz), 4.15(1H,m), 5.06(1 H,d,J=9.8Hz), 5.09(1H,d, 
J=10.8Hz), 5.53(1H,dd,J=10.3, 15.1Hz), 5.67(2H,m), 6.09(1 H,d,J=10.7Hz), 6.33(1 H,dd,J=10.7,15.1 Hz) 




11107AZ 

Example A62 Physico-chemical properties of 1 1 1 07BA 

[0248] The physico-chemical properties of 1 1 1 07BA are shown below. The structure of 1 1 1 07BA was determined as 
shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 552, FAB-MS m/z 553(M+H)+, 575(M+Na)+ 

3. Molecular formula: C30H48O9 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. ""H-NMR spectrum (CD3OD, 600 MHz) : 6 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.85(3H,dJ=6.7Hz), 0.93(3H,d J=7.0Hz), 0.97(3H,t,J=7.4Hz), 1 .1 0(3H,d,J=6.8Hz), 1.30(3H,s), 1.37(1H,m), 
1.50-1.60(2H,m), 1.75(1H,m), 1.77(3H,s), 1.94(1H,m), 2.12 (3H, s) , 2.48(1 H,m), 2.55-2. 64(2H,m), 2.68(1 H,dd, 
J=5. 9, 13.5Hz), 3.50(2H,m), 3.61(1H,m), 4.58(1H,m), 5.01 (1 H,d,J=1 0.4Hz), 5.03(1 H,d,J=9.7Hz), 5.34(1H,dd, 
J=9. 9, 15.1Hz), 5.56(1 H,dd,J=9.4,15.3Hz), 5.63(2H,m), 5.82(1 H,dd,J=2.9,15.5Hz), 6.08(1 H,d,J=10.6Hz), 6.36 
(1H,dd,J=10.6,14.7Hz) 




11107BA 

Example A63 Physico-chemical properties of 1 1 1 07BB 

[0249] The physico-chemical properties of 1 1 1 07BB are shown below. The structure of 1 1 1 07BB was determined as 
shown below. 
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1 . Appearance: colorless powder 

2. Molecular weight: 494, FAB-MS m/z 517(M+Na)+ 

3. Molecular formula: C27H42O8 

4. Solubility: soluble In dimethylsulfoxide, pyridine, metlianol and acetone, and slightly soluble In water 

5. Color reaction: positive for iodine and sulfuric acid 

6. ""H-NMR spectrum (CD3OD, 600 MHz): 6 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.92(3H,dJ=6.8Hz), 0.99(3H,t,J=7.6Hz), 1.23(3H,s), 1 .32-1 .50(5H,m), 1 .52-1 .58(2H,m), 1 .58-1 .72(3H,m), 1.82 
(3H,d,J=0.9Hz), 1. 87(1 H,dd,J=5.8, 14.0Hz), 2.10(3H,s), 2.57(2H,m), 2.62(1H,m), 2.69(1 H,dt,J=2.3,5.6Hz), 2.90 
(1H,dt,J=2.3,5.8Hz), 3.83(1 H,m), 5.09(1 H,d,J=9.7Hz), 5.1 0(1 H,d,J=9.9Hz), 5.61 (1 H,dd,J=9.7,15.3Hz), 5.75(1 H, 
dd,J=9.7,15.3Hz), 5.91 (1 H,d,J=15.3Hz), 6.18(1H,d,J=11 .OHz), 6.57(1 H,dd,J=11 .0,15.3Hz) 




11107BB 



Example A64 Physico-chemical properties of 11107BD 

[0250] The physico-chemical properties of 1 1 1 07BD are shown below. The structure of 1 1 1 07BD was detennined as 
shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 480, FAB-MS m/z 503(M+Na)+ 

3. Molecular formula: C27H44O7 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. ""H-NMR spectrum (CD3OD, 500 MHz): 6 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.91(3H,dJ=6.8Hz), 0.94(3H,t,J=7.3Hz), 0.98(3H,d,J=6.8Hz), 1 .08(3H,d,J=6.8Hz), 1.22(1H,m), 1.26(3H,s), 
1.30-1.40(2H,m), 1 .43-1 .65(6H,m), 2.37(1 H,m), 2.44(1 H,m), 2.52(2H,m), 2.66(1 H,dd,J=2.4,8.3Hz), 2.72(1 H,dt, 
J=2.4,5.9Hz), 3.52(1 H,m), 3.70(1 H,d,J=9.8Hz), 3.77(1 H,m), 5.08(1 H,dd,J=8.8,1 0.3Hz). 5.38(1 H,dd, 
J=9.8,15.1Hz), 5.53(1 H,dd,J=8.3,1 5.1 Hz), 5.69(2H,m), 6.10(1 H,dd,J=10.3,15.1Hz), 6.28(1H,ddJ=10.3,15.1 Hz) 




11107BD 
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Example A65 Physico-chemical properties of 111 07BE 

[0251 ] The physico-chemical properties of 1 1 1 07BE are shown below. The structure of 1 11 07BE was determined as 
shown below. 

5 

1 . Appearance: colorless powder 

2. Molecular weight: 438, FAB-MS m/z 461 (M+Na)+, 439(M+H)+, 437(M-H)- 

3. Molecular formula: C24H38O7 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 
10 5. Color reaction: positive for iodine and sulfuric acid 

6. Ultraviolet absorption spectrum (methanol): terminal adsorption 

7. Infrared absorption spectrum (KBr) cm""": 3447, 2970, 1734, 1717, 1457, 1374, 1259, 1174 

8. ■'H-NMR spectrum (CD3OD, 500 MHz): § ppm (integral, multiplicity, coupling constant J (Hz)): 
0.96(3H,dJ-6.8Hz), 1 .00(3H,d,J=6.8Hz), 1.18(3H,s), 1 .1 9(3H,d,J=7.3Hz), 1 .28-1 .44(2H,m), 1 .53-1 .66(2H,m), 

15 2.03-2.07(5H,m), 2.24(1 H,m), 2.33(1 H,m), 2.52 (2H,d,J=3.9Hz) , 3.78(1 H,m), 4.17(1H,m), 5.037(1 H,d,J=9.8Hz), 

5.042(1 H,dd,J=8.3,1 0.3Hz), 5.35(1 H,dd,J=7.8, 15.1 Hz), 5.48(1 H,dd,J=6.4,15.6Hz), 5.56(2H,m), 5.66(1H,dd, 
J=9.8,15.1Hz), 5.70(1 H,dd,J=7.3,1 5.1 Hz) 




11107BE 

Example A66 Physico-chemical properties of 1 1 1 07BF 

35 

[0252] The physico-chemical properties of 111 07BF were shown below. The structure of 11107BF was determined 
as shown below. Further, the present compound is the stereoisomer of 17-position hydroxy group of 11107P. 

1 . Apperance: colorless powder 
40 2. Molecular weight: 552, FAB-MS m/z 553(M+H)+, 575(M+Na)+ 

3. Molecular formula: C30H48O9 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. ""H-NMR spectrum (CD3OD, 500 MHz): 6 ppm (integral, multiplicity, coupling constant J (Hz)): 

45 0.88(3H,dJ=6.8Hz), 0.93(3H,d J=6.8Hz), 0.95(3H,t,J=7.3Hz), 1 .14(3H,d,J=6.8Hz), 1.19(3H,s), 1.24(1H,m), 

1.34-1.44(2H,m), 1 .44-1 .66(4H,m), 1.75(3H,s), 2.06(3H,s), 2.47-2.60(4H,m), 2.73(1 H,dd,J=2.4,4.9Hz), 2.92(1 H, 
dd,J=2.0,8.3Hz), 3.39(1 H,dd,J=4.4,4.9Hz), 3.53(1 H,dtJ=8.8,4.4Hz), 3.78(1H,m), 5.05(2H,d,J=1 0.3Hz), 5,57(1H, 
dd,J=9.8,15.1Hz), 5.70(1 H,dd,J=9.8, 15.1 Hz), 5.81(1 H,dd,J=8.1 ,15. 1Hz), 6.1 1 (1 H,d J=1 1 .2Hz), 6.36(1H,dd, 
J=11.2,15.1Hz) 
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11107BF 

Example A67 Physico-chemical properties of 1 1 1 07BG 

[0253] The physico-chemical properties of 11107BG are shown below. The structure of 11107BG was determined 
as shown below. 

1 . Appearance: colorless powder 

2. IVIolecular weight: 508, FAB-MS m/z 509(M+H)+, 531(M+Na)+ 

3. Molecular formula: C28H44O8 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. ""H-NMR spectrum (CD3OD, 600 MHz) : 5 ppm (integral, multiplicity, coupling constant J (Hz)): 

0.91 (3H,d J=6.7Hz), 0.96(3H,t,J=7.6Hz), 1 .1 5(3H,d,J=6.7Hz), 1 .23(3H,s), 1 .27(3H,s), 1 .37-1 .47(3H,m), 1 .53-1 .70 
(3H,m), 1.79(3H,s), 2.06(3H,s), 2.39(1 H,ddqJ=9.5, 9.9,6. 7Hz), 2.56(2H,m), 2.61 (1 H,ddq,J=9.7,1 0.3,6. 7Hz), 2.73 
(1H,t,J=6.3Hz), 2.84(1 H,d,J=9.9Hz), 3.83(1 H,m), 5.07(1 H,d,J=1 0.3Hz), 5.09(1 H,d,J=9.7Hz), 5.60(2H,m), 5.74 
(1H,dd,J=9.7,15.3Hz), 6.11 (1 H,d,J=1 0.8Hz), 6.36(1 H,dd,J=1 0.8,15.1 Hz) 




11107BG 

Example A68 Acquisition of mutant of Mer-11107 

[0254] The present inventors carried out the mutation treatment (1 00 jag/ml, 28°C, 1 hour) of Streptomyces sp. Mer- 
11107 (Deposit No. PERM BP-7812) by N-methyl-N'-nitro-N-nitrosoguanidine in a tris-maleate buffer (pH 6.0), then 
spread it on an yeast-malt agar medium to form spores. The spores obtained were collected, the portion was diluted 
and spread on an yeast-malt agar medium to form colonies. Mycerial cell was collected from the respective colonies, 
inoculated in a 15 ml of test tube containing 2 ml of seed medium (2% of glucose, 1% of soybean meal (ESUSAN-MEAT 
manufactured by Ajinomoto Co., Ltd.), 0.5% of yeast extract (manufactured by Oriental Yeast Co., Ltd.), 0.25% of 
sodium chloride, 0.32% of calcium carbonate, pH 6.8), and cultured by shaking at 25°C for 3 days. Further, the portion 
of the cultured broth was transferred to 2 ml of a producing medium (7% of soluble starch, 0.8% of gluten meal, 0.8% 
of PHARMAMEDIA, 0.1% of calcium carbonate, pH 6,8), and cultured at 25°C for 4 days (the residual seed culture 
were stored in a frozen state). The cultured broth was extracted with ethyl acetate, analyzed by TLC (Mercic 5717, 



92 



EP 1 380 579 A1 



acetone:toluene=1 : 1 , coloration by phosphomolybdic acid), and 3 strains, that is A-1 532, A-1 533 and A-1 534 strains 
in wliicfi spots otiier than 111 07B substance (Rf: about 0.5) appear were selected. These strains are deposited as 
PERM BP-7849, PERM BP-7850 and PERM BP-7851, respectively, at the above-mentioned International Deposit Or- 
ganization. 

5 

Example A69 Permentation of A-1 532 

[0255] The frozen seed culture of A-1 532 was melted, 0.2 ml of the seed culture was inoculated into a 250 ml Er- 
lenmeyer flask containing 20 ml of the seed medium (2% of glucose, 1% of soybean meal (ESSAN -MEAT manufactured 

10 by Ajinomoto Co. Ltd.), 0.5% of yeast extract (manufactured by Oriental Yeast Go. Ltd.), 0.25% of sodium chloride, 
0.32% of calcium carbonate, pH 6.8), and it was cultured on a shaker at 25°G for 3 days to obtain a seed culture broth. 
0.6 ml of the seed culture broth was inoculated into a 500 ml Erienmeyer flask containing 60 ml of a producing medium 
(5% of soluble starch, 1% of glucose, 1% of gluten meal, 2% of PHARMAMEDIA, 0.1% of calcium carbonate, pH 6.8), 
and it was cultured at 25 °G for 4 days on a shaker to obtain a cultured broth. 

15 

Example A70 Purification of 1 1 1 07BH 

[0256] The culturer broth (100 ml) was extracted with ethyl acetate (100 ml), and then the ethyl acetate layer was 
concentrated to dryness to obtain 80 mg of a crude active fraction. The resulting crude active fraction was subjected 
20 to the preparative high performance liquid chromatography (HPLC) under the above-mentioned preparative HPLC 
condition (G) to obtain a 11107BH solution. Then, the solvent was removed to otbain 11107BH (10.7 mg). 

Preparative HPLC condition (G) 

25 [0257] Column: CAPCELL PAK C18 UG120, (|)30 mm x 250 mm (manufactured by SHISEIDO Co.) 

Plow rate: 20 ml/min. 
Detection: 240 nm 

Eluent: acetonitrile/water (4:6, v/v) isocratic 
[0258] The retention time of the above-mentioned compound when analysis was carried out at the following analytic 
30 HPLC conditions is shown below. 

Analytic HPLC condition (g) 

[0259] Column: CAPCELL PAK CI 8 SGI 20, ())4.6 mm X 250 mm (manufactured by SHISEIDO Co.) 

35 Temperature: 40°C 

Plow rate: 1 ml/min. 
Detection: 240 nm 

Eluent: acetonitrile/water (4:6, v/v) isocratic 
[0260] Retention time: 

40 

11107BH: 19.6 min. 

Example A71 Physico-chemical properties of 11107BH 

45 [0261 ] The physico-chemical properties of 1 1 1 07BH are shown below. The structure of 1 1 1 07BH was determined as 
shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 550, FAB-MS m/z 573(M+Na)+, 549(M-H)- 
50 3. Molecular formula: C30H46O9 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

7. Infrared absorption spectrum: 3470, 2966, 1733, 1716, 1457, 1373, 1242, 1187 

8. ""H-NMR spectrum (CD3OD, 400 MHz): 5 ppm (integral, multiplicity, coupling constant J (Hz)): 

55 0. 83 (3H, d, J=6.6Hz) , 0.89(3H,d,J=7.0Hz), 0.93(3H,t,J=7.3Hz), 1 .07(3H,d,J=6.6Hz), 1 .16-1 .21(1 H,m), 1.32(3H, 

s), 1.42-1 .66(4H,m), 1 .71 (3H,d,J=1 .1 Hz), 2.08(3H,s), 2.39-2.46(2H,m), 2.60(1 H,dd,J=5, 4,1 5.0Hz), 2.65(1H,dd, 
J=2.2,8.1Hz), 2,71(1H,dt,J=2,2,5.9Hz), 2.75(1 H,ddJ=9.2,1 8.0Hz), 2.76(1 H,ddJ=3.3,1 5.0Hz), 3.08(1 H,dd, 
J=3.3, 18.0Hz), 3.51(1H,dt,J=8.8,4.8Hz), 4.26-4.33(1 H,m), 5.02(1 H,d,J=10.6Hz), 5.47(1 H,d,J=9.5Hz), 5.49(1H, 
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dd,J=9.5,15.0Hz), 5.60-5.68(2H,m), 6.06(1 H,d,J=11 .OHz), 6.31 (1 H,dd,J=11 .0,15. OHz) 



o 



10 



5 




OH 



15 



11107BH 



Example A72 Fermentation of A-1 533 strain 

20 [0262] 0.2 ml of the frozen seed culture of A-1 533 was Inoculated Into a 250 ml Erienmeyer flask containing 20 ml 
of a seed medium (2% of glucose, 1% of soybean meal (ESUSAN-IVIEAT manufactured by Ajinomoto Co. Ltd.), 0.5% 
of yeast extract (manufactured by Oriental Yeast Co. Ltd.), 0.25% of sodium chloride, 0.32% of calcium carbonate, pH 
6.8), and it was cultured on a shaker at 25°C for 3 days to obtain a seed culture broth. 0.6 ml of the seed culture broth 
was inoculated into a 500 ml Erienmeyer flask containing 60 ml of a producing medium (5% of soluble starch, 1% of 

25 glucose, 1% of gluten meal, 2% of PHARMAMEDIA, 0.1% of calcium carbonate, pH 6.8), and It was cultured at 25°C 
for 4 days on a shaker to obtain a cultured broth. 

Example A73 Purification of 11107BI Purification of 11107BI 

30 [0263] The cultured broth (1 00 ml) was extracted with ethyl acetate (1 00 ml), and then the ethyl acetate layer was 
concentrated to dryness to obtain 60 mg of a crude active fraction. The resulting crude active fraction was subjected 
to the preparative high performance liquid chromatography (HPLC) under the above-mentioned preparative HPLC 
condition (H) to obtain a 11107BI solution. Then, the solvent was removed to obtain 11107BI (7.1 mg). 

35 Preparative HPLC condition (H) 

[0264] Column: CAPCELL PAK C18 UG120, ^30 mm x 250 mm (manufactured by SHISEIDO Co.) 

Temperature: room temperature 

Flow rate: 20 ml/min. 
40 Detection: 240 nm 

Eluent: acetonitrile/water (5:5, v/v) isocratic 
[0265] The retention time of the above-mentioned compound when analysis was carried out at the following analytic 
HPLC condition Is shown. 

45 Analytic HPLC condition (h) 

[0266] Column: CAPCELL PAK CI 8 SGI 20, <|)4.6 mm X 250 mm (manufactured by SHISEIDO Co.) 

Temperature: 40°C 

Flow rate: 1 ml/min. 
50 Detection: 240 nm 

Eluent: acetonltrlle/water (4:6, v/v) Isocratic 
[0267] Retention time: 

11107BI:56.7mln. 



Example A74 Physico-chemical properties of 1 1 1 07BI 

[0268] The physico-chemical properties of 11107BI are shown below. The structure of 11107BI was determined as 
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shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 520, FAB-MS m/z 543(M+Na)+, 519(M-H)- 
5 3 . Molecular formula: C3QH4QO7 

4. Solubility: soluble in dinnethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. Infrared absorption spectrum: 3470, 2962, 1733, 1716, 1457, 1373, 1244, 1176 

7. ""H-NMR spectrum (CD3OD, 400 MHz): 6 ppm (integral, multiplicity, coupling constant J (Hz)): 

10 0.87(3H,dJ=6.6Hz), 0.92(3H,t,J=7.3Hz), 0.98(3H,d,J=6.6Hz), 1 ,01 (3H,d,J=6.6Hz), 1.18(3H,s), 1 .26-1 .39(3H,m) 

1 .50-1 .62(3H,m), 1 .73(3H,d,J=1 .1 Hz), 2.00-2. 06(2H,m), 2.06(3H,s), 2.08-2.13(1 H,m), 2.24-2.30(1 H,m), 2.52(2H, 
d,J=3.7Hz), 2.54-2.57(1 H,m), 3.1 9(1 H,dt,J=3.3,8.4Hz), 3.75-3.80(1 H,m), 5.04(2H,d,J=9.9Hz), 5.32(1 H,dd, 
J=7.7,15.4Hz), 5.39(1H,dd,J=6.2,15.4Hz), 5.56(1 H,dd,J=9.9,1 5.0Hz), 5.64(1 H,dd,J=8.0,15.0Hz), 5.69(1H,dd, 
J=9. 9, 15.0Hz), 6.06(1 H,d,J=11.0Hz), 6.21 (1 H,dd,J=11 .0,15.0Hz) 

15 



20 



25 




11107BI 

30 Example A75 Fermentaion of A-1 534 strain 

[0269] The frozen seed culture of A-1 534 was melted, 0.2 ml of the seed culture was inoculated into a 250 ml Er- 
lenmeyer flask containing 20 ml of a seed medium (2% of glucose, 1 % of soybean meal (ESUSAN-MEAT manufactured 
by Ajinomoto Co. Ltd.), 0.5% of yeast extract (manufactured by Oriental Yeast Co. Ltd.), 0.25% of sodium chloride, 
35 0.32% of calcium carbonate, pH 6.8), and it was cultured at25°Cfor 3 days on a shaker to obtain a seed culture broth. 
0.6 ml of the seed culture broth was inoculated into a 500 ml Erienmeyer flask containing 60 ml of a producing medium 
(5% of soluble starch, 1% of glucose, 1% of gluten meal, 2% of PHARMAMEDIA, 0.1% of calcium carbonate, pH 6.8), 
and it was cultured at 25°C for 4 days on a shaker to obtain a culture broth. 

40 Example A76 Purification of 1 1 1 07BJ 

[0270] The cultured broth (1 00 ml) was extracted with ethyl acetate (1 00 ml), and then the ethyl acetate layer was 
concentrated to dryness to obtain 86 mg of a crude active fraction. The resulting crude active fraction was subjected 
to the preparative high performance liquid chromatography (HPLC) under the following preparative HPLC condition (I) 
45 to obtain alii 07BJ solution. Then, the solvent was removed to obtain 111 078 J (3.0 mg). 

Preparative HPLC condition (I) 

[0271] Column: CAPCELL PAK C18 UG120, <|)30 mm X 250 mm (manufactured by SHISEIDO Co.) 
50 Flow rate: 20 ml/min. 

Detection: 240 nm 

Eluent: acetonitrile/water (5:5, v/v) isocratic 
[0272] The retention time of the above-mentioned compound when analysis was carried out at the following analytic 
HPLC condition is shown below. 

55 

Analytic HPLC condition (i) 

[0273] Column: CAPCELL PAK CI 8 SGI 20, (|)4.6 mm X 250 mm (manufactured by SHISEIDO Co.) 
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Temperature: 40° C 
Flow rate: 1 ml/min. 
Detection: 240 nm 

Eluent: acetonitrile/water (4:6, v/v) isocratic 
[0274] Retention time: 

111 07BJ: 54.9 mln. 

Example A77 Physico-chemical properties of 1 1 1 07BJ 

[0275] The physico-chemical properties of 1 11 07BJ are shown below. The structure of 1 1 1 07BJ was determined as 
shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 436, FAB-MS m/z 459(M+Na)+, 435(M-H)- 

3. Molecular formula: C25H40O6 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. ""H-NMR spectrum (CD3OD, 400 MHz): 6 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.87(3H,dJ=7.0Hz), 0.94(3H,t,J=7.4Hz), 0.97(3H,d,J=7.0Hz), 1 .04(3H,d,J=7.0Hz), 1 .26-1 .38(3H,m), 1.49-1.66 
(3H,m), 1 .73(3H,d,J=1 .1 Hz), 1 .89-1 .92(1 H,m), 2.00(3H,s), 2.23-2.28(1 H,m), 2.43(1 H,dd,J=5.1 ,1 3.8Hz), 2.51-2.56 
(1 H,m), 2.56(1 H,dd,J=3.3,1 3.8Hz), 3.25-3.29(1 H,m), 3.75-3.80(1 H,m), 4.91 (1 H,t,J=9.2Hz), 5.02(1 H,d J=1 0.6Hz), 
5.42(1 H,dd,J=9.2,15.0Hz), 5.49(1 H,dd,J=9.2,15.0Hz), 5.69(1 H,dd,J=8.4,15.0Hz), 6.08(1 H,d,J=11 .OHz), 6.28(1 H, 
dd,J=11.0, 15.0Hz) 
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Example B1 (8E, 1 2E,1 4E)-7-Acetoxy-1 9-chloro-3,6, 1 8,21 -tetrahydroxy-6,1 0,12, 1 6,2Q-pentamethyltricosa- 
8,12,14-trien-11-olide (Compound B1-1) and (BE, 12E,14E)-7-acetoxy-18-chloro-3;6, 19,21 -tetrahydroxy- 
6,10,12,16,20-pentamethyltricosa-8,12,14-trien-11-olide (Compound B1-2) 

5 [0276] 



Compound Bl-1 Compound Bl-2 



15 




[0277] (8E,12E,14E)-7-Acetoxy-3,6,21-trihydroxy-6,10,12,16,20-pentamethyl-18J9-epoxytricosa-8,12J4-th 
20 11-olide (18.0 mg, 33.5 ^mol) was dissolved in DME (0.2 mL). After cooling to -20°C, 4M HCI in dioxane (1 7.0 |j,L, 68.0 
^tmol) was added thereto and the mixture was stirred for 4 hours. Potassium carbonate (10.5 mg, 76.0 jimol) and 
toluene (1 mL) were added to the reaction solution, and the temperature was raised to room temperature. The reaction 
solution was concentrated, and the resulting crude product was purified by preparative HPLC (SHISEIDO Capcell pak 
C18, 10 mm I.D. X 250 mm, acetonitrile:water=40:60, 4.0 ml_/min.) to obtain the title Compound 81-1 (3.0 mg, 5.2 
25 ^mo\, 15.6%) and Compound 81 -2 (10.8 mg, 18.8 ^imol, 56.2%) as colorless oils, respectively. 

Compound B1 -1 

[0278] 1H-NMR spectrum (CD3OD, 400MHz) 5(ppm): 0.88(3H,d,J=7Hz), 0.95(3H,t,J=7Hz), 1 .02(3H,d,J=7Hz), 1.05 
30 (3H,d,J=7Hz), 1.18(3H,s), 1 .30-1 .46(4H,m), 1 .52-1 .66(3H,m), 1.74(3H,s), 1 .80(1 H,brt,J=1 1 Hz), 2.05(3H,s), 2.05-2.11 
(1H,m), 2.52(2H,d,J=4Hz), 2.48-2,61 (2H.m), 3.35-3.42(1 H,m), 3,65(1 H,brt,J=8Hz), 3.74-3,80(1 H,m), 3.84(2H,dd, 
J=4,8Hz), 5.04(1 H,d,J=10Hz), 5.05(1 H,d,J=1 1 Hz), 5.56(1 H,dd,J=10,15Hz), 5.58(1 H,dd,J=9,15Hz), 5.69(1H,dd, 
J=10,15Hz), 6.09(1 H,d,J=10Hz), 6.33(1 H,dd,J=1 1 ,15Hz); FA8-MS m/z 573(M+H)+. 

35 Compound B1 -2 

[0279] 1 H-NMR spectrum (CD3OD, 400MHz) 5(ppm): 0.87(3H,d,J=7Hz), 0.91 (3H,d,J=7Hz), 0.93(3H,t,J=7Hz), 1 .05 
(3H,d,J=7Hz), 1 .18(3H,s), 1 .32-1 .47(3H,m), 1 .49-1 .65(3H,m), 1 .74(3H,s), 1 .76-1 .81 (2H,m), 1 .82-1 .90(1 H,m), 2.05(3H, 
s), 2.52(2H,d,J=4Hz), 2.52-2.63(2H,m), 3.68(1 H,dd,J=6,6Hz), 3.74-3,80(1 H,m), 3.89(1 H,dq,J=2,6Hz), 4.12(1 H,dt, 
40 J=5,9Hz), 5.037(1 H,d,J=10Hz), 5.039(1 H,d,J=1 1 Hz), 5.56(1 H,dd,J=1 0,1 5Hz), 5,69(1 H,dd,J=1 0,15Hz), 5.74(1H,dd, 
J=7,15Hz), 6.08(1 H,d,J=11 Hz), 6.29(1 H,dd,J=1 1 ,15Hz); FAB-MS m/z 573(M+H)+. 
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Example B2 (8E J 2E,1 4E)-7-Acetoxy-1 8-brQmo-3,6,1 9,21 4etrahydroxy-6,1 0,12 J 6,20-pentamethyltricosa- 
8,12,14-trien-11-olide (Compound B2-1) and (8E,12E,1 4E)-7-acetoxy-19-bromo-3,6, 18,21 -tetrahydroxy- 
6,10,12,16,20-pentamethyltricosa-8,12,14-trien-11-olide (Compound B2-2) 

5 [0280] 



Compound B2-1 Compound B2-2 



15 




[0281] (8E,12E,14E)-7-Acetoxy-3,6,21-trihydroxy-6,10,12,16,20-pentamethyl-18J9-epoxytricosa-8,12J4-trie 
20 11-olide (18.6 mg, 34.7 ^mol) was dissolved in DME (0.2 mL). After cooling to -20°C, 47% HBr (13 |a,L, 75.5 jxmol) was 
added thereto and the mixture was stirred for 20 hours. Potassium carbonate (1 0.5 mg, 76.0 ^.mol) and toluene (1 mL) 
were added to the reaction solution and the temperature was raised to room temperature. The reaction solution was 
concentrated, and the resulting crude product was purified by thin layer chromatography (MERCK Silicagel 60 F254, 
0.5 mm, developing solution; chloroform:methanol=20:1) to obtain the title Compound B2-1 (8.8 mg, 14.3 fimol, 41 .1%) 
25 and Compound B2-2 (4.8 mg, 7.8 p,mol, 22.4%) as colorless oils, respectively. 

Compound B2-1 

[0282] 1H-NMR spectrum (CD3OD, 400MHz) 6(ppm) : 0.87(3H,d,J=7Hz), 0.90(3H,d,J=7Hz), 0.94(3H,t,J=7Hz), 1 .04 
30 (3H,d,J=7Hz), 1.18(3H,s), 1 .33-1 .45(3H,m), 1.48-1.64 (3H,m) , 1.74(3H,s), 1 .75-1 .83(1 H,m), 1 .87-1 .96(2H,m), 2.05 
(3H,s), 2.50-2,63(2H,m), 2.52(2H,d,J=4Hz), 3.74-3.82(1 H,m), 3.79(1 H,dd,J=5,7Hz), 3.88(1 H,ddd,J=2, 6, 8Hz), 4.27 
(1H,ddd,J=3,5,11Hz), 5.04(2H,d,J=10Hz), 5.56(1 H,dd,J=10,15Hz), 5.69(1H,dd,J=10,15Hz), 5.75(1 H,ddJ=8,15Hz), 
6.08(1H,d,J=11Hz), 6.29(1 H,dd,J=11,15Hz); FAB-MS m/z 616(M)+. 

35 Compound B2-2 

[0283] 1H-NMR spectrum (CD3OD, 400MHz) 6(ppm): 0.88(3H,d,J=7Hz), 0. 95 (3H, t, J=7Hz) , 1 .05(6H,d,J=7Hz), 
1.18(3H,s), 1.30-1 .47(4H,m), 1 .55-1 .66(3H,m), 1 .74(3H,d,J=0.7Hz), 1 .82-1 .96(1 H,m), 1 .95-2.03(1 H,m), 2.05 (3H,s), 
2.52(2H,d,J=4Hz), 2.45-2.62 (2H,m) , 3.38(1 H,dt,J=3,8Hz), 3.68(1 H,brt,J=8Hz), 3.74-3,80(1 H,m), 3.96(1 H,dd, 
40 J=4,8Hz), 5.04(1 H,d,J=10Hz), 5.05(1 H,d,J=1 1 Hz), 5.56(1 H,dd,J=10,15Hz), 5.59(1 H,dd,J=9,15Hz), 5.69(1H,dd, 
J=10,15Hz), 6.09(1 H,d,J=11 Hz), 6.33(1 H,dd,J=11 ,15Hz); FAB-MS m/z 617(M+H)+. 
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Example B3 (8EJ2E,14E)-7-Acetoxy-3,6J8,214etrahydroxy-19-iodo-6J0J2,16,2Q-pentamethyltricosa- 
8,12,14-trien-11-olide (Compound B3-1) and (8E,12E,14E)-7-acetoxy-3,6,19,21-tetrahydroxy-18-iodo- 
6,10,12,16,20-pentamethyltricosa-8,12,14-trien-11-olide (Compound B3-2) 

5 [0284] 

Compound B3-1 Compound B3-2 

10 

OAc OAc 



15 




20 [0285] To a suspension of Nal (1 5.3 mg, 1 02.1 ^mol) in acetonitrile (0.2 mL) was added dropwise TMS-CI (7.0 ^L, 
55.2 ^mol), followed by stirring at room temperature for 1 0 min. To the reaction mixture was slowly added dropwise a 
solution of (8E,12E,14E)-7-acetoxy-3^6,21-trihydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,12,14-trien- 
11-olide (17.5 mg, 32.6 jimol) in acetonitrile (0.1 mL), followed by stirring for 40 min. To the reaction suspension was 
added a 1 0% aqueous sodium thiosulfate solution (1 mL), followed by extracting with chloroform (2 mL) for two times. 

25 The resulting organic layers were dried over anhydrous sodium sulfate, filtered and then evaporated. The resulting 
crude product was purified by thin layer chromatography (MERCK Silicagel 60 F254, 0.5 mm, developing solution; 
chloroform:methanol=20:1) to obtain the title Compound B3-1 (1 .8 mg, 2.7 ^mol, 8.3%) and Compound B3-2 (4.6 mg, 
6.9 ^mo I, 21 .2%) as colorless oils, respectively. 

30 Compound B3-1 

[0286] 1 H-NMR spectrum (CD3OD, 400MHz) 5(ppm): 0.88(3H,d,J=7Hz), 0.95(3H,t,J=7Hz), 1 .03(3H,d,J=6Hz), 1 .04 
(3H,d,J=7Hz), 1.18(3H,s), 1.26-1 .45(5H,m), 1.54-1. 65(3H,m), 1.74(3H,d,J=0.7Hz), 1.98-2.07(1 H,m),2.05(3H,s), 2.52 
(2H,d,J=4Hz), 2.50-2.60(2H,m), 3.56(1 H,brt,J=9Hz), 3.73-3.80(1 H,m), 4.06(1 H,dd,J=4,8Hz), 5.04(1 H,d,J=1 OHz), 5.05 
35 (1H,d,J=11 Hz), 5,56(1 H,dd,J=10,15Hz), 5.59(1 H,ddJ=9,15Hz), 5.69(1 H,dd,J=10,15Hz), 6.09(1 H,d,J=11 Hz), 6.33(1 H, 
dd,J=11,15Hz); FAB-MS m/z 665(M+H)+. 

Compound B3-2 

40 [0287] 1 H-NMR spectrum (CD3OD, 400MHz) 5(ppm): 0,87(3H,d,J=6Hz), 0.89(3H,d,J=7Hz), 0.94(3H,t,J=7Hz), 1 .00 
(3H,d,J=7Hz), 1 .18(3H,s), 1 .35-1 .45(3H,m), 1 .48-1 .64(4H,m), 1 .74(3H,d,J=1 ,1 Hz), 1 .90-2.02(2H,m), 2.05(3H,s), 2.52 
(2H,d,J=4Hz), 2.45-2.58(2H,m), 3.74-3.80(1 H,m), 3.82-3.88(2H,m), 4.40(1 H,ddd,J=3,5, 11 Hz), 5.04(1 H,d,J=1 OHz), 
5.56(1 H,dd,J=1 0,15Hz), 5,69(1 H,dd,J=1 0,1 5Hz), 5.77(1 H,dd,J=7,1 5Hz), 6.08(1 H,d,J=1 1 Hz), 6.29(1 H,dd,J=1 1 ,15Hz)i 
FAB-MS m/z 665(M+H)+. 

45 
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Example B4 (8EJ2E)-7-Acetoxy-3,6,21-trihydrQxy-6J 0J2,16,20-pentamethyl-14J5J 8,19-diepQxytricosa-8,^ 
11-olide and (BE J4E)-7-acetQxy-3,6,214rihydroxy-6J0,12.16,20-pentamethyl-12,13,18,19-diepoxytrb^ 
11-olide (Compound B4) 

5 [0288] 

Compound B4 

OAc OAc 



15 




[0289] A solution of (8E,12E,14E)-7-acetoxy-3,6,21-trihydroxy-6,1 0,12,1 6,20-pentamethyl-1 8,19-epoxytricosa- 
8,12,14-trien-11 -olide (21.7 mg, 40.4 |xmol) in dichloromethane (0.5 mL) was cooled to -30°C. m-Chloroperbenzoic 

20 acid (26.4 mg, 76.5 ^mol) was added thereto, followed by stirring for 1 7.5 liours. After the temperature was raised to 
room temperature, a saturated sodium bicarbonate aqueous solution (1 .0 mL) was added thereto and the mixture was 
extracted with chloroform (12 mL). The resulting organic layer was dried over anhydrous sodium sulfate, filtered and 
then concentrated. The resulting crude product was purified by thin layer chromatography (MERCK Silicagel 60 F254, 
0.5 mm, devloping solution; toluene:acetone=1 :1) to obtain the title Compound B4 (9.3 mg, 16.8 fimol, 41.6%) as a 

25 colorless oil. 

^H-NMR spectrum (CD3OD, 400MHz) 5(ppm): 0. 83-0.97(23. 6H,m), 0.98-1 .12(13.2H), 1 ,15-1 .1 9(8. 7H,m), 1.21-1.40 
(13.4H,m), 1.43-1. 65(1 7. 8H,m), 1 .70-1 .84(6. 9H,m), 2.03-2.06(8,9H,m), 2.43-2.77(1 5. 5H,m), 2.84-2.88(1 .6H,m), 
3.40-3.47(2.5H,m), 3.47-3.56(2. 7H,m), 3.70-3. 80(3. OH, m), 4.48-4.52(1 .0H,m), 5.00-5. 08(4.3H,m), 5.1 9-5.23(1 .4H,m), 
5.39-5.46(1 .2H,m), 5.50-5.72(5.91 H,m), 5.92-6.00(1 .OH,m); FAB-MS m/z 553(M+H)+ 

30 

Example 85 (8E, 1 2E,1 4E)-7-Acetoxy-3,6, 1 6,21 -tetra hydroxy- 6, 1 0,1 2 ,1 6,20-pentamethyl-1 8, 1 9-epoxytricosa- 
8,12,14-trien-11-olide (Compound B5-1) and epi-(8E, 12E,1 4E)-7-acetoxy-3,6, 16,21 -tetrahydroxy- 
6,10,12,16,20-pentamethyl-18,19 epoxytricosa-8,12,14-trien-11-olide (Compound B5-2) 

35 [0290] 

Compound B5-1 (11107D) Compound B5-2 (epi-11107D) 



40 




45 

[0291] 4A molecular sieves (26 mg) and V(acac)3 (6.0 mg, 17.2 jimol) were added to a solution of (8E,12E,14E)- 
7-acetoxy-3,6,21 -trihydroxy-6, 10,1 2,1 6,20-pentamethyl-1 8, 1 9-epoxytricosa-8,1 2, 1 4-trien-1 1 -olide (18.7 mg, 34.8 
jxmol) in dichloromethane (0.4 mL), followed by cooling to -30°C. TBHP (20 ji,L, 100 ^mol) was added thereto, the 

50 mixture was stirred for about 1 9 hours and the temperature was raised to -1 0°C. TBHP (50 ^lL, 250 ^mol) was further 
added thereto, followed by stirring about 20 hours. Dimethylsulfoxide (51 llL, 255 ^mol) was added to the reaction 
mixture and concentrated. The resulting crude product was purified by thin layer chromatography (MERCK Silicagel 
60 F254, 0.5 mm, developing solution; toluene:acetone=1 :1) and preparative HPLC (SHISEIDO Capcell pak CI 8, 10 
mm I.D. X 250 mm, acetonitrile:water=30:70, 4.0 mL/min.) to obtain the title Compound B5-1 (1.06 mg, 1.92 ^mol, 

55 5.5%) and Compound B5-2 (1 .25 mg, 2.26 ^imol, 6.5%) as colorless oils, respectively. 
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Compound B5-1 

[0292] 1H-NMR spectrum (CD3OD, 400MHz) 5(ppm): 0.87(1 H,d,J=7Hz), 0.88(3H,d,J=7Hz), 0.93(3H,t,J=7Hz), 1.18 
(3H,s), 1 .1 8-1 .69(8H,m), 1 .33(3H,s), 1 .77(3H,d,J=1 .1 Hz), 1 .82-1 .90(1 H,m), 2.05(3H,s), 2.49-2.60(3H,m), 2.66(1 H,dd, 
J=2,8Hz). 2.89(1 H,dt,J=2,6Hz), 3.52(1 H,dt,J=4,8Hz), 3.73-3.82(1 H,m), 5.04(1 H,d,J=1 GHz), 5.05(1 H,d,J=1 1 Hz), 5.56 
(1 H,dd,J=1 0,15Hz), 5.70(1 H,dd,J=1 0,15Hz), 5.86(1 H,d,J=15Hz), 6.13(1 H,d,J=11 Hz), 6.52(1 H,dd,J=11 ,15Hz); 
FAB-MS m/z 551 (M-H)". 

Compound B5-2 

[0293] 1H-NMR spectrum (CD3OD, 400MHz) 5(ppm): 0.88(3H,d,J=7Hz), 0.90(3H,d,J=7Hz), 0.94(3H,t,J=7Hz), 1.18 
(3H,s), 1.27-1.43(3H,m), 1.34(3H,s), 1.43-1.65 (4H,m) , 1 .77(3H,d,J=1 .1 Hz), 1 .88(1 H,dd,J=6,14Hz), 2.05(3H,s), 
2.50-2.62(3H,m), 2.70(1 H,dd,J=2,7Hz), 2,82(1 H,dt,J=2,6Hz), 3.54(1 H,dt,J=5,9Hz), 3,74-3.80(1 H,m), 5.04(1 H,d, 
J=10Hz), 5.07(1H,d,J=11Hz), 5.56(1 H,dd,J=1 0,1 5Hz), 5.70(1 H,dd,J=1 0,1 5Hz), 5.89(1 H,d,J=15Hz), 6.14(1H,d, 
J=12Hz), 6.53(1 H,dd,J=11,15Hz); FAB-MS m/z 551 (M-H)". 

Example B6 7-Acetoxy-3,6,21-trihydroxy-6,1 0,12,1 6, 20-pentamethyl-1 8,1 9-epoxytricosa-11 -olide and E-7-acetoxy- 
3,6,21-trihydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa-14-en-11-olide (Compound B6-1), and E-7-acetoxy- 
3,6,21 -trihydroxy-6, 1 0,12,1 6,20-pentamethyl-1 8, 1 9-epoxytricosa-1 2-en-1 1 -olide (Compound B6-2) 

[0294] 



Compound B6 - 1 




Compound B6-2 



OAc 




[0295] (8E,12E,14E)-7-acetoxy-3,6,21 -trihydroxy-6, 10,1 2,1 6,20-pentamethyl-1 8, 19-epoxytricosa-8,1 2, 14-trien- 
11 -olide (12.0 mg, 22.4jj.mol) was dissolved in methanol (2.0 mL), and a 1 0% palladium carbon catalyst (WET, moisture 
52.2%) (1 .2 mg) was added. The mixture was stirred for 20 minutes under hydrogen atmosphere, was filtered (AD- 
VANTEC DISMIC-13HP, PTFE, 0.2 ^m), and was concentrated. The resulting crude product was purified by thin layer 
chromatography (MERCK Silicagel 60 F254, 0.5 mm, evolution solution; hexane:tetrahydrofuran = 1 :2) to obtain the 
title Compound B6-2 (2.7 mg, 5.1 ^imol, 22.7%) and Compound B6-1 (3.6 mg) as colorless oils, respectively. 

Compound B6-1 

[0296] ""H-NMR Spectrum(CD3OD,400MHz)6(ppm) : 0.85-1 .05(1 8. OH,m), 1 .14-1 .18(3. 8H,m), 1 .1 8-2.03(1 6, OH, m), 
2.03-2.06(3.4H,m), 2.06-2.1 8(0.6H,m), 2.26-2. 70(4.9H,m), 2,73-2.82(0.9H,m), 3.49-3.58(1 .OH,m), 3.71 -3.79(1 .1 H,m), 
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4.77-4.95(1.1H,nn), 5.00-5.06(1 .1 H,m), 5.30-5.653.4H,m); FAB-MS m/z 539(M+H)+, 540M-, 537(M-H)-. 
Compound B6-2 

5 [0297] 1H-NMR SpectrumCCDgOD, 400MHz)5(ppm) : 0.87(1 H,d,J=7Hz), 0.942(3H,d,J=7Hz), 0.944(3H,t,J=7Hz), 
0.98(1 H,d,J=7Hz), 1 .1 7(3H,s), 1 .20-1 .70(12H,m), 1 .63(3H,s), 2.05-2.1 3(2H,m), 2.05(3H,s), 2.49-2.57(1 H,m), 2.51 (2H, 
d,J=4Hz), 2.63(1 H,dd,J=3,8Hz), 2.76(1 H,dt,J=2,6Hz), 3.52(1 H,dt,J=4,8Hz), 3.73-3.80(1 H,m), 5.02(1 H,d,J=1 1 Hz), 
5.03(1 H,d,J=1 OHz), 5.50-5.55(1 H,m), 5.54(1 H,dd,J=1 0,1 5Hz), 5.68(1 H,dd,J=1 0,1 5Hz); FAB-MS m/z 539(M+H)+. 

10 Example B7 (8E, 1 2E)-7-Acetoxy-3,6-dihydroxy-1 4-oxo-6,1 0, 1 2-trimethyl-tetradeca-1 1 -olide (Compound B7) 

[0298] 



Compound B7 

OAc 



20 




25 

[0299] A 4% aqueous solution (213 j^L) of osmium tetraoxide was added to a solution of (8E,12E,14E)-7-acetoxy- 
3,6,21-trihydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (15 mg, 28 ^mol) in 2 mL of 
acetone, followed by stirring for 2 hours at room temperature. An aqueous solution of sodium sulfite was added to the 
reaction solution and vigorously stirred for a while, and then ethyl acetate was added thereto. The organic layer was 

30 washed with brine, dried over anhydrous magnesium sulfate and evaporated. The resulting residue was dissolved in 
1 mL of tetrahydrofuran and an aqueous solution of sodium periodate (7.6 mg in 0.5 ml of water) was added thereto, 
followed by stirring at room temperature 12 hours. After the reaction solution was diluted with ethyl acetate, the solution 
was washed with distilled water and brine, dried over anhydrous magnesium sulfate and evaporated. The resulting 
residue was purified by silica gel column chromatography (Kanto silica gel 60N spherical, neutral, 40 to 100|j.m, eluate; 

35 ethyl acetate/ethyl acetate:methanol=1 0:1) to obtain the objective compound (1 .2 mg, 11 .6%) as a colorless oil. 

1H-NMR Spectrum (CD3OD, 500MHz) 6 (ppm) : 0.95(3H,d,J=7. OHz), 1 .20(3H,s), 1 .30-1 .46(2H,m), 1 .54-1 .72 (2H, m) 
2.07 (3H, s), 2.20(3H,s), 2.50-2.66(4H,m), 3.76-3.86(1 H,m), 5.05(1 H,d,J=6.0Hz), 5.07(1 H,d,J=6.0Hz), 5.60(1 H,dd, 
10.0,15.0Hz), 5.76(1 H,dd,J=10.0, 15.0Hz), 6.02(1H,d,8.0Hz), 10.03(1 H,d,J=8. OHz); ESI-MS m/z 391(M+Na)+. 

40 Example BB (8E, 1 2E,1 4E)-7-Acetoxy-3,6-dihydroxy-21 -methoxy-6,1 0, 12,1 6,20-pentamethyl-1 8,1 9-epoxytricosa- 
8,12,14-trien-11-olide (Compound B8-1), (8E,12E,14E)-7-acetoxy-3-hydroxy-6,21 -dimethoxy- 
6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (Compound B8-2), (8E,12E,14E)-7-acetoxy- 
3,6,21-trimethoxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (Compound B8-3), (8E,12E, 
14E)-7-acetoxy-6,21-dihydroxy-3-methQxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide 

45 (Compound B8-4), (8E,12E,14E)-7 acetoxy-3,21-dihydroxy-6-methoxy-6,10,12,16,20-pentamethyl- 
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18,19-epoxytricosa-8,12,14-trien-11-olide (Compound B8-5) and (8E,12E,14E)-7-acetoxy-6-hydroxy-3,21 -dimethoxy- 
6,1 0,12,1 6,20-pentamethyl-1 8,1 9-epoxytricosa-8,1 2,1 4-trien-1 1 -olide (Compound B8-6) 

[0300] 




Compound B8-1 Compound B8-2 




Compound B8-3 Compound B8-4 




Compound B8-5 Compound B8-6 

[0301] Methyl trifluoromethanesulfonate (28 mg, 168 jimol) was added to a solution of (8E,12E,14E)-7-acetoxy- 
3,6,21-trihydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (30 mg, 56 ^mol) and 1,8-bis 
(dimethylamino)naphthalene (43 mg, 202 |imol) in 1 ml toluene, followed by heating at 60°C for20 hours under nitrogen 
atmosphere. After filtering off the resulting precipitates, the filtrate was diluted with ethyl acetate, an aqueous ammo- 
nium chloride was added thereto, and the solution was vigorously stirred for 5 min. The organic layer was washed with 
a saturated sodium bicarbonate aqueous solution and brine, dried over anhydrous magnesium sulfate and evaporated. 
The resulting residue was purified by silica gel column chromatography (Kanto silica gel 60N spherical, neutral, 40 to 
100 ^m, eluate; hexane:ethyl acetate=1 :1 to 1 :4) and a preparative HPLC (YMC J'sphere CDS M-80, 20 mm I.D. x 
250 mm, elution solvent; acetonitrile:water=20:80 to 1 00:0) to obtain the respective title compounds. 

Compound B8-1 

[0302] iH-NMRSpectrum(CD3OD,500MHz)5(ppm) : 0.92(3H,d,J=7.0Hz), 0.92(3H,d,J=7.0Hz), 0.93(3Ht,J=7.0Hz), 
1 .13(3H,d,J=6,5Hz), 1 .23(3H,s), 1 .32-1 .72(9H,m), 1 .79(3H,s), 2.1 0(3H,s), 2,46-2. 66(4H,m), 2,68(1 H,dd,J=2.0,8,0Hz), 
2.77(1 H,dt,J=2.0, 6.0Hz), 3.1 7-3.24(1 H,m), 3.42(3H,s), 3.76-3.88(1 H,m), 5.09(2H,d,J=1 0.OHz), 5.61 (1 H,dd, 
J=10.0, 15.0Hz), 5.70(1 H,dd,J=8.5,15.0Hz), 5.74(1 H,dd,J=10.0,15.0Hz), 6.13(1 H,d,J=10.5Hz), 6.36(1 H,dd, 
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J=1 0.5,1 5.0Hz); ESI-MS m/z 551(M+H)+, 573(M+Na)+. 
Compound B8-2 

[0303] ""H-NMR Spectrum(CD3OD,500MHz) 6 (ppm): 0,92(6H,dJ=7.0Hz), 0.93(3H,t,J=7.0Hz), 1 .1 3(3H,d,J=6.5Hz), 
1.24(3H,s), 1.32-1.72(9H,m), 1.78(3H,s), 2.10(3H,s), 2. 44-2. 79(6 H,m), 3.1 7-3.24(1 H,m), 3.41(3H.s), 3.42(3H,s), 
3.42-3.50(1 H,m), 4.99(1 H,d,J=11 .OHz), 5.07(1 H,d, 10.0Hz), 5.58(1 H,dd,J=10.0,15.0Hz), 5.70(1 H,dd,J=8.5,1 5.0Hz), 
5.75(1H,dd,J=9.5,15.0Hz), 6.13(1 H,d,J=11 .OHz), 6.36(1H,dd,J=11 .0,15.0Hz); ESI-MS m/z 565(M+H)+, 587(M+Na)+. 

Compound B8-3 

[0304] ESI-MS m/z 601 (M+Na)+. 
Compound B8-4 

[0305] 1H-NMR Spectrum(CD3OD,500MHz) 5 (ppm): 0. 95 (3H,d,J=7.0Hz), 0.97(3H,d,J=7.0Hz), 1.01(3H,t, 
J=7.5HZ), 1.15(3H,d,J=7.0Hz), 1 .24-1 .34(1 H, m) , 1.26(3H,s), 1 .34-1 .46(2H,m), 1 .47-1 .64(3H,m), 1 .66-1 .74(2H,m), 

1.74- 1. 84(1 H,m), 1.81(3H,s), 2.13(3H,s), 2.49(1 H,ddJ=3.0,1 4.5Hz), 2.48-2, 68(2H,m), 2.73(1 H,dd,J=2.0,8,5Hz), 

2.75- 2.82(2H,m), 3.43(3H,s), 3.45-3.52(1 H,m), 3.55-3.62(1 H,m), 5.02(1 H,d,J=1 0.5Hz), 5.09(1 H,d,J=9.5Hz), 5.61 (1 H, 
dd,J=10.0,15.0Hz), 5.73(1 H,dd,J=8.5,15.0Hz), 5.77(1 H,dd,J=1 0.0,15.0Hz), 6.16(1 H,d,J=11 .OHz), 6.39(1H,dd, 
J=1 1.0,1 5.0Hz; ESI-MS m/z 573(M+Na)+, 549(M-H)-, 585(M+CI)-. 

Compound B8-5 

[0306] ""H-NMR Spectrum (CD3OD, 500MHz) 6 (ppm): 0.94 (3H,d,J=6.5Hz), 0.97(3H,d,J=7.0Hz), 1.01(3H,t, 
J=7.5Hz), 1.15(3H,d,J=6.5Hz), 1 .22-1 .33(1 H,m), 1.27(3H,s), 1 .46-1 .74(8H,m), 1 .82(3H>s), 2.1 1 (3H,s), 2.48-2.68(4H, 
m), 2.73(1 H,d,J=8. OHz), 2.79(1 H,t,J=6. OHz), 3.39(3H,s), 3.55-3.62(1 H,m), 3.85-3.92(1 H,m), 5.11 (1 H,d,J=1 1 .OHz), 
5.19(1H,d,J=9,5Hz), 5.63(1 H,dd,J=1 0.0,1 5.0Hz), 5.73(1 H,dd,J=8.5,1 5.0Hz), 5.78(1 H,ddJ=1 0.0, 15.0Hz), 6.16(1H,d, 
J=11.0Hz), 6.40(1 H,dd,J=11.0, 15.0Hz); ESI-MS m/z 573(M+Na)+, 549(M-H)-, 585(M+CI)-. 

Compound B8-6 

[0307] ""H-NMR Spectrum (CD3OD, 500MHz) 6 (ppm): 0.85-0.92(9H,m), 1 .09(3H,d,J=7.0Hz), 1.20 (3H, s) , 
1 .21 -1 .40(3H,m), 1 .42-1 .54(2H,m), 1 .56-1 .68(3H,m), 1 .68-1 .76(1 H,m), 1 .74(3H,s), 2.06(3H,s), 2.43(1 H,dd, 
J=8.0, 14.5Hz), 2.40-2. 62(2H,m), 2.64(1 H,dd,J=2. 5, 7.5Hz), 2.68-2.75(2H,m), 3.12-3.20(1 H,m), 3.37(3H,s), 3,38(3H, 
s), 3.38-3.46(1 H,m), 4.95(1 H,dJ=1 1 .OHz), 5.03(1 H,d,J=9.5Hz), 5.54(1 H,dd,J=9.5,1 5.0Hz), 5.66(1 H,dd, 
J=8.0, 15.0Hz), 5.71(1 H,dd,J=10.0, 15. OHz), 6.09(1 H,d,J=11 .OHz), 6.32 (1H, dd, J=11.0, 15.0Hz); ESI-MS m/z 565 
(M+H)+, 587 (M+Na)+. 

Example B9 (8E, 1 2E,1 4E)-7-Acetoxy-3,6, 1 7-trihydroxy-21 -methoxy-6,1 0, 1 2,1 6,20-pentamethyl-1 8,1 9-epoxytricosa- 
8,12,14-trien-11-olide (Compound B9) 

[0308] 



Compound B9 
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[0309] By using (8E J2E J4E)-7-acetoxy-3,6,17,21-tetrahydroxy-6,1 0,12J 6,20-pentamethyl-1 8,19-epoxytricosa- 
8,12,14-trien-11-olide (2.3 mg, 4.2 ^rnol) obtained in Exannple A22, methylation of the hydroxy group was carried out 
in the sanne manner as Example B8, to give the title compound (30 |xg). 

1H-NMR Spectrum (CDCI3, SOOIVIHz) 5 (ppm) : 0.86-0.94 (9H,m) , 1 .16(3H,d,J=6.5Hz), 1.22(3H,s), 1 .22-1 .74(7H,m), 
5 1 .75(3H,s), 2.1 0(3H,s), 2.46-2.58(3H,m), 2.63(1 H,dd,J=3. 5,1 4.5Hz), 2.82(1 H,dd,J=2.0,5.0Hz), 2.91 (1 H,dd, 
J=2.0,8.0Hz), 3.1 8(1 H,dt, J=4.0, 1 0.5Hz), 3.29-3.35(1 H,m), 3.41 (3H,s), 3.72-3.80(1 H,m), 5.09(1 H,d,J=9.5Hz), 5.1 6(1 H, 
d,J=11.0Hz), 5.58-5.74(3H,m), 6.09(1 H,d,J=1 0.5Hz), 6.32(1 H,dd,J=11 .0,1 5.0Hz); ESI-l\yiS m/z 589(IVI+Na)+, 601 
(l\^+CI)-. 

10 Example BIO (8E,12E,14E)-7-Acetoxy-3,21-bis(t-butyldimethylsiloxv)-6-hydroxy-6,1 0,12,16,20-pentamethyl- 
1 8, 1 9-epoxytricosa-8, 1 2, 1 4-trien-1 1 -olide (Compound 81 0-1 ), (8E,1 2E, 1 4E)-7-acetoxy-3-t-butyldimethylsiloxy- 
6,21-dihydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (Compound B10-2) and (8E, 
12E,14E)-7-acetoxy-21-(t-butyldimethylsiloxy)-3,6-dihydroxy-6.10,12,16,20-pentamethyl-18,19-epoxytricosa- 
8,12,14-trien-11-olide (Compound B10-3) 

15 

[0310] 




30 

Compound BIO -2 Compound BIO -3 




(wherein TBS is the abbreviation of t-butyldimethylsilyl, and so forth.) 

[0311] To a solution of (8E, 12E,14E)-7-acetoxy-3, 6,21 -trihydroxy-6,1 0,12,1 6,20-pentamethyl-1 8,1 9-epoxytricosa- 
8,12,14-trien-11 -olide (10 mg, 56 [xrr\o\) and imidazole (4.2 mg, 61 j^imol) in 0.4 mL of N,N-dimethylformamide was 

45 added a solution of t-butylchlorodimethylsilane in 0.1 mL of N,N-dimethylformamide, followed by stirring at room tem- 
perature for 12 hours under nitrogen atmosphere. The reaction solution was diluted with ethyl acetate, washed with 
distilled water and brine, dried over anhydrous magnesium sulfate and evaporated. The resulting residue was purified 
by silica gel column chromatography (Kanto silica gel 60N spherical, neutral, 40 to 100 ^m, eluate; hexane:ethyl ace- 
tate=3:1 to 1 :1) to obtain the title Compound B10-1 (5.3 mg, 38%), Compound B10-2 (2.4 mg, 40%) and Compound 

50 B10-3 (1 .5 mg, 12%) as colorless oils, respectively. 

Compound B10-1 

[0312] ""H-NI^R Spectrum (CD3OD,600l\/IHz) 5 (ppm): 0.12(6H,s), 0.13(3H,s), 0.14(3H,s), 0.38(3H,t,J=7.2Hz), 0.90 
55 (3H,d,J=6.8Hz), 0.93(3H,d,J=6.8Hz), 0.95(9H,s), 0.96(9H,s), 1 .22(3H,d,J=6.6Hz), 1 .26-1 .33(1 H,m), 1 .36-1 .63(6H,m), 
1 .67-1 .75 (2H,m), 1 .77(3H,s), 2.1 1 (3H,s), 2.42(1 H,dd,J=4.8,1 5.0Hz), 2.48-2. 64(3H,m), 2.66(1 H,dd,J=3.0,8.4Hz), 2.77 
(1H,dt,J=2.4,6,0Hz), 3.75-3.80(1 H,m), 3.93-3.99(1 H,m), 4.94(1 H,d,J=1 0.8Hz), 5.07(1 H,d,J=9.6Hz), 5.61(1H,dd, 
J=9.6, 15.0Hz), 5.68(1 H,dd,J=8.4,15.0Hz), 5.75(1 H,dd,J=9.6,15.0Hz), 6.14(1 H,d,J=1 0.8Hz), 6.36(1 H,dd, 
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J=1 0.8,1 5.0Hz); ESI-MS m/z 765(M+H)+ 
Compound B1 0-2 

5 [0313] 1H-NMR Spectrum (CD3OD,600MHz) 5 (ppm) : 0.13(3H,s), 0.14(3H,s), 0.93(3H,d,J=6.8Hz), 0.94(3H,d, 
J=6.8Hz), 0.96(9H,s), 0.98(3H,t,J=7.2Hz), 1 .1 3(3H,d,J=7.2Hz). 1 .13(3H,d,J=6.6Hz), 1 .20-1 .28(1 H,m), 1 .34-1 .76(8H, 
m), 1.77(3H,s), 2.10(3H,s), 2.42(1 H,dd,J=4.8,13.8Hz), 2.47-2.65(3H,m), 2.70(1 H,dd,J=2.4,8.4Hz), 2.77(1 H,dt 
J=2.4,6.0Hz), 3.53-3.58(1 H,m), 3.93-4.00(1 H,m), 4.94(1 H,d,J=1 0.8Hz), 5.07(1 H,d,J=9.6Hz), 5.61 (1 H,dd, 
J=9.6, 15.0Hz), 5.71(1H,dd,J=8.4,15.0Hz), 5.74(1 H,dd,J=9.6,15.0Hz), 6.15(1 H,d,J=1 0.8Hz), 6.36(1 H,dd, 

10 J=1 0.8,1 5.0Hz); ESI-MS m/z 651(M+H)+, 673(M+Na)+. 

Compound B10-3 

[0314] ""H-NMR Spectrum (CD3OD, 600MHz) 6 (ppm): 0.12(6H,s), 0.86(3H,d,J=7.2Hz), 0.90(3H,d,J=7.2Hz), 0.92 
15 (9H,s), 0.95(3H,t,J=6.6Hz), 1 .1 2(3H,d,J=6,6Hz), 1 .23(3H,s), 1 .26-1 ,74(9H,m), 1 .78(3H,s), 2.10 (3H, s) , 2.44-2,68(4H, 
m), 2.66(1 H,dd,J=2.4,8.4Hz), 2.77(1 H,dt,J=2.4,6.0Hz), 3.75-3.85(2H,m), 5.08(1 H,d,J=1 0.8Hz), 5.09(1 H,d,J=9.6Hz), 
5.61(1H,dd,J=9.6,15.0Hz), 5.68(1 H,dd,J=8.4,15.0Hz), 5.74(1 H,dd,J=9.6,15.0Hz), 6.13(1 H,d,J=1 0.8Hz), 6.36(1H,dd, 
J=1 0.8,1 5.0Hz); ESI-MS m/z 651(M+H)+ 673(M+Na)+. 

20 Example B1 1 (8E, 1 2E,1 4E)-7-Acetoxy-6,21 -bis(1 -ethoxyethoxy)-3-(t-butyldimethylsiloxy)- 
6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (Compound 811) 

[0315] 

25 

Compound Bll 



OAc 



30 




(wherein EE is the abbreviation of 1-ethoxy ethyl, and so forth.) 

[0316] Pyridinium p-toluenesulfonate (1.8 mg, 7 ^imoi) was added to a solution of (8E,12E,14E)-7-acetoxy-3-(t- 

butyldimethylsiloxy)-6,21-dihydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (44 mg, 67 
40 |imol) obtained in Example BIO and ethyl vinyl ether (98 mg, 1 .35 mmol) in methylene chloride (3 mL), and the mixture 
was stirred at room temperature for 1 8 hours. The reaction solution was diluted with ethyl acetate, washed with distilled 
water and brine, dried over anhydrous magnesium sulfate and evaporated. The resulting residue was purified by silica 
gel column chromatography (Kanto silica gel 60N, 40 to 50 ^im, ethyl acetate: hexane= 1 :4 to 1:2) to obtain the title 
compound (35 mg, 66%) as a colorless oil. 
45 ESI-MS m/z 81 7 (M+Na)+. 
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Example B1 2 (8E, 1 2E, 1 4E)-3,21 -bis(t-Butyldiinethylsiloxy)-6,7-dihydroxy-6, 10,12,1 6,20-pentamethyl- 
18,19-epoxytricosa-8,12,14-trien-11-olide (Compound B12) 

[0317] 

Compound B12 




[0318] Potassium carbonate (48 mg, 0.35 mmol) was added to a solution of (8E,12E,14E)-7-acetoxy-3,21-bis(t- 
butyldimethylsiloxy)-6-hydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (220 mg, 0.29 
mmol) obtained in Example 811 methanol (15 mL), followed by stirring at room temperature for 15 hours. After acetic 
20 acid (40 ^iL, 0.69 mmol) was added, the reaction solution was evaporated. The residue was dissolved in ethyl acetate, 
and the solution was washed with a saturated sodium bicarbonate aqueous solution and brine, dried over anhydrous 
magnesium sulfate and then concentrated to dryness under reduced pressure to obtain the title compound (0.2 g, 95%) 
as a colorless amorphous. 
ESI-MS m/z 762(M+K)+. 

25 

Example 81 3 (8E, 1 2E,1 4E)-3,21 -bis(t-8utyldimethylsiloxy)-6,7-carbonyldioxy-6,1 0, 1 2,1 6,20-pentamethyl- 
18,19-epoxytricosa-8,12,14-trien-11-olide (Compound 813) 




[0320] (8E,12E,14E)-3,21-bis(t-8utyldimethylsiloxy)-6,7-dihydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa- 
8,12,14-trien-11 -olide (15 mg, 20 mmol) obtained in Example 812 and N,N'-carbonyldiimidazole (20 mg, 120 pmol) 
45 were dissolved in 0.5 mL of tetrahydrofuran, followed by stirring at 60°Cfor one hour. The reaction solution was diluted 
with ethyl acetate, washed with brine, dried over anhydrous magnesium sulfate and then evaporated. The resulting 
residue was purified by silica gel column chromatography (Kanto silica gel SON, 40 to 100 |xm, eluate; hexane:ethyl 
acetate=6:1) to obtain the title compound (15.4 mg, 86%) as a colorless oil. 



55 
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Example B1 4 (8E,1 2E,14E)-21 -(t-Butyldimethylsiloxy)-6,7 carbonyldioxy-3-hydroxy-6,1 0,1 2,1 6,20-pentannethyl- 



18,19-epoxytricosa-8,12,14-trien-11-olide (Compound B14-1) and (8E,12E,14E) -6,7-carbonyldioxy-3,21-dihvdroxy- 



6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (Compound 81 4-2) 



5 [0321] 




15 



Compound B14-1 Compound B14-2 

[0322] A solution of 1 .0 M of tetrabutylammoniumfluoride in tetrahydrofuran (240 ^L, 240 jxmol) was added to a 
20 solution of (8E,12EJ4E)-3,21-bis(t-butyldimethylsiloxy)-67-cail3onyldioxy-6J0,12,16,20-pentamethyl-18,19-epox- 
ytricosa-8,1 2,1 4-trien-1 1 -olide (9 mg, 12 fimol) obtained in Example B1 3 in tetrahydrofuran (2.5 mL), followed by stirring 
at room temperature for 20 hours. Acetic acid (14 |a,L, 240 |xmol) was added to the reaction solution, and it was diluted 
with ethyl acetate. Then, the reaction solution was washed with distilled water and brine, dried over anhydrous mag- 
nesium sulfate and evaporated. The resulting residue was purified by thin layer chromatography (MERCK Silicagel 60 
25 F254, 0.2 mm, developing solution; hexane:ethyl acetate=2:3) to obtain the title Compound B14-1 (4.3 mg, 56%) as 
a colorless oil and Compound B14-2 (0.92 mg, 15%) as a white powder, respectively. 

Compound B14-1 

30 [0323] ""H-NMR spectrum (CD3OD, 500MHz) 5(ppm): 0.08(6H,m), 0.08(6H,s), 0.83(3H,t,J=7.3Hz), 0.86(3H,d, 
J=7.3Hz), 0.91(3H,d,J=7.3Hz), 0.92(9H,s), 1 .08(3H,d,J=7.0Hz), 1 .22-1 .58(1 OH, m), 1 .66(1 H,dt,J=5. 5,1 4.0Hz), 1.75 
(3H,s), 1. 84(1 H,t,J=1 2.0Hz), 2. 07(1 H,dt,J=7.5, 8.0Hz), 2.30(1 H,dd,J=9.5,10.5Hz), 2.42-2.54(1 H,m), 2.60-2.76(4H,m), 
3.71 -3.76(1 H,m), 3.88-3.96(1 H,m), 4.80(1 H, covered with CD3OH), 4.95(1 H,d,J=1 1 .OHz), 5.65(1 H,dd,J=8.5,1 5.0Hz), 
5.69(1H,dd,J=10.0,15.0Hz), 5.77(1H,dd,J=10.0,15.0Hz), 6.09(1 H,d,J=10.5Hz), 6.32(1 H,dd,J=11 .0,15.0Hz); ESI-MS 

35 m/z 657(M+Na)+. 

Compound B14-2 

[0324] 1H-NMR spectrum (CD3OD, 500MHz) 6(ppm): 0.90(3H,d,J=7.0Hz), 0.91 (3H,d,J=6.5Hz), 0,94(3H,t,J=7.5Hz), 
40 1.09(3H,d,J=6,5Hz), 1 .06-1 .21 (1 H,m), 1 .21 -1 .51 (8H,m), 1 ,64(1 H,dt,J=1 3.5,5.5Hz), 1.75(3H,s), 1 .85(1 H,t,J=1 1 , OHz), 
2.07(1 H,dt,J=7.5,13.0Hz), 2.30(1 H,dd,J=1 0.0, 15. OHz), 2.42-2.54(1 H,m), 2.64-2.76(4H,m), 3.49-3.55(1 H,m), 
3.88-3.95(1 H,m), 4.80(1 H,d,J=8.5Hz), 4.95(1 H,d,J=11 .OHz), 5.67(1 H,dd,J=8.5,15.0Hz), 5.68(1 H,dd,J=9.0,15.0Hz), 
5.76(1H,dd,J=9.0,15.0Hz), 6.1 0(1 H,d,J=11 .OHz), 6.32(1 H,dd,J=11 .0,15. OHz); ESI-MS nn/z 543(M+Na)+. 

45 



50 
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Example B1 5 (8E J 2E J4E)-21 -(t-butyldimethyl)siloxy-3-hydroxy-67-dimethoxy-6 J 0 J2 J 6,2Q-pentamethyl- 
18,19-epoxytricosa-8,12,14-trien-11-olide (Compound B15-1) and (8E,12E,14E)-3,21-dihydroxy-6,7-dimethoxy- 
6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (Compound B15-2) 

[0325] 



Compound B15-1 Compound B15-2 




[0326] By using (8E,12E,14E)-3,21-bis(t-butyldimethylsiloxy)-6,7-dihydro)cy-6,10,12,16,20-pentamethyl- 
18,19-epoxytricosa-8,12,14-trien-11-olide (20 mg, 28 fimol) obtained in Example B12, tlie metliylation of tine liydroxy 
group was carried out in tlie same manner as Example B8, and tlien the deprotection was carried out in the same 
manner as in Example B14, to obtain the title Compound B15-1 (8.4 mg, 40%) and Compound B15-2 (8.6 mg, 42%) 
as colorless oils, respectively. 

Compound B15-1 

[0327] ""H-NMR spectrum (CD3OD, 500MHz) 6(ppm): 0.08(6H,s), 0.83(3H,t,J=7.5Hz), 0.87(3H,d,J=7.0Hz), 0.92(9H, 
s), 0.94(3H,d,J=7.0Hz), 1 .24-1 .62(1 2H,m), 1.29(3H,s), 1.76(3H,s), 2.44-2,68(5H,m), 2.73(1 H,dt,J=2.0,6.0Hz), 3.23 
(3H,s), 3.27(3H,s), 3.71-3.76(1 H,m), 4.78-4.82(1H covered with CD3OH), 5.07(1 H,d,J=10.5Hz), 5.45(1H,dd, 
J=1 0.0,1 5.0Hz), 5.58(1 H,ddJ=9.5,1 5.0Hz), 5.64(1 H,dd,J=8.5,1 5.0Hz), 6.09(1 H,d,J=1 1 .OHz), 6.33(1 H,dd, 
J=11.0, 15.0Hz). 

Compound B15-2 

[0328] ""H-NMR spectrum (CD3OD, 500MHz) 6(ppm): 0.91 (3H,d,J=7. OHz), 0.94(3H,t,J=7.5Hz), 0.95(3H,d,6.5Hz), 
1.09(3H,d,J=7.0Hz), 1 .11-1 .26(1 H,m), 1 .26-1 .68(8H,m), 1.29(3H,s), 1.76(3H,s), 2.44-2.56(3H,m), 2.58-2.68(2H,m), 
2.73(1 H,dt,J=2.0,6.0Hz), 3.23(3H,s), 3.27(3H,s), 3.48-3.55(1 H,m), 3.76-3.84(1 H covered with CD3OH), 5.07(1 H,d, 
J=11.0Hz), 5.45(1H,dd,J=10.0, 15.0Hz), 5.59(1 H,dd,J=1 0.0,15.0Hz), 5.67(1 H,dd,J=8.5,15.0Hz), 6.09(1 H,d,J=11 .0), 
6.33(1H,dd,J=11.0,15.0Hz); ESI-MS m/z 545(M+Na)+. 

Example B1 6 (8E,12E,14E)-7-Acetoxy-3,6-dihydroxy-21-methanesulfonyloxy-6,10,12,16,20-pentamethyl- 
18,19-epQxytricQsa-8,12,14-trien-11-olide (Compound B16-1) and (8E,12E,14E)-7-acetoxy-6-hydroxy- 
3,21-dimethanesulfonyloxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (Compound B16-2) 

[0329] 



Compound B16-1 Compound B16-2 
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[0330] A solution of (8EJ2EJ4E)-7-acetoxy-3,6,214rihydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa- 
8,12,14-trien-11 -olide (56.3 mg, 1 04.9 ji,mol) in dichloronnethane (1 .0 mL) was ice-cooled, and dimethylaminopyridine 
(39.6 nng, 324.1 ^moi) was added thereto. After stirring for about 30 min., mesyl chloride (12.5 jiL, 161 .5 \imo\) was 
added and the temperature was raised to room temperature. After stirring for about 3 hours, it was diluted with ethyl 
5 acetate (1 0 mL), and washed with distilled water (2 mL) for two times and with brine (2 mL). The organic layer obtained 
was dried over anhydrous sodium sulfate, filtered and then concentrated. 

[0331] The resulting crude product was purified by thin layer chromatography (IVIERCK Silicagel 60 F254, 0.5 mm, 
developing solution; ethyl acetate) to obtain the title Compound B16-2 (22.1 mg, 31 .9 ^mol, 30.4%) and Compound 
B16-1 (22.5 mg, 36.6 [imo\, 34.9%) as colorless oils, respectively. 

10 

Compound B16-1 

[0332] 1 H-NMR spectrum (CD3OD, 400MHz) 6(ppm) : 0.87(1 H,d,J=7Hz), 0,94(3H,t,J=7Hz), 0.96(3H,d,J=7Hz), 1 .07 
(3H,d,J=7Hz), 1.18(3H,s), 1 .33-1 .40(2H,m), 1 .51 -1 .71 (5H,m), 1 .52-1 .89(2H,m), 1 .74(3H.d,J=1 .1 Hz), 2.05(3H,s), 
15 2.43-2.60(2H,m), 2.51 (1 H,d,J=4Hz), 2.67(1 H,dd,J=2,8Hz), 2.78(1 H,dt,J=2,6Hz), 3.08(3H,s), 3.74-3.81 (1 H,m), 4.68 
(1H,dt,J=4,7Hz), 5.02(1 H,d,J=1 1Hz), 5.04(1 H,d,J=1 OHz), 5.56(1 H,dd,J=1 0,15Hz), 5.65(1 H,dd,J=9,16Hz), 5.69(1H, 
dd,J=10,15Hz), 6.09(1 H,d,J=1 1Hz), 6.32(1 H,dd,J=11 ,15Hz); FAB-IVIS m/z 637(M+Na)+. 

Compound B16-2 

20 

[0333] 1 H-NMR spectrum (CD3OD, 400MHz) 6(ppm) : 0.88(1 H,d,J=7Hz), 0.94(3H,t,J=8Hz), 0.96(3H,d,J=7Hz), 1 .08 
(3H,d,J=7Hz), 1.19(3H,s), 1 .40-1 .70(2H,m), 1 .70-1 .89(5H,m), 1 .75(3H,d,J=1 .1 Hz), 2.06(3H,s), 2.42-2.52(1 H,m), 
2.53-2.62(1 H,m), 2.64-2.73(2H,m), 2.78(1 H,dd,J=2,6Hz), 2.83(1 H,ddJ=4,15Hz), 3.08(3H,s), 3.12(3H,s), 4.67(1 H,dt, 
J=4,7Hz), 4.68-4.75(1 H,m), 5.02(1 H,d,J=1 1 Hz), 5.03(1 H,d,J=10Hz), 5.58(1 H,dd,J=1 0,15Hz), 5.67(1 H,ddJ=8,16Hz), 
25 5.71 (1 H,dd,J=1 0,15Hz), 6.1 0(1 H,d,J=1 OHz), 6.33(1 H,dd,J=1 0,1 5Hz); FAB-MS m/z 71 5(M+Na)+. 

Example B1 7 (8E,12E,14E)-7-Acetoxy-3,6-dihydroxy-21-(toluene-4-sulfonyloxy)-6,1 0,12,16,20-pentamethyl- 
18,19-epoxytricosa-8,12,14-trien-11-olide (Compound B17) 

30 [0334] 

Compound B17 




[0335] A solution of (8E,12E,14E)-7-acetoxy-3, 6,21 -trihydroxy-6,1 0,1 2,1 6,20-pentamethyl-1 8,1 9-epoxytricosa- 
45 8,12,14-trien-11-olide (52.3 mg, 97.4 ^mol) in dichloromethane (1 .0 mL) was ice-cooled, and dimethylaminopyridine 
(37.4 mg, 306.1 ^mol) was added thereto. After stirring for about 30 min., tosyl chloride (28.6 mg, 150.0 ^,mol) was 
added and the temperature was raised to room temperature. After stirring for 4 hours, the reaction mixture was diluted 
with ethyl acetate (10 mL), and washed with distilled water (2 mL) for two times and with brine (2 mL). The organic 
layer obtained was dried over anhydrous sodium sulfate, filtered and then concentrated. The crude product was purified 
50 by medium pressure column chromatography (toluene:acetone=1 0:1 , MERCK Lobar, LiChroprepSi 60, 4 ml/min.) and 
a thin layer chromatography (MERCK Silicagel 60 F254, 0.5 mm, developing solution; ethyl acetate) to obtain the title 
Compound (8.8 mg, 12.7 jxmol, 13.0%) as a colorless oil. 

^H-NMR spectrum (CD3OD, 400MHz) 6(ppm) : 0.80(3H,t,J=7Hz), 0.83(3H,d,J=7Hz), 0.85(3H,d,J=7Hz), 1.04(3H,d, 
J=7Hz), 1.18(3H,s), 1.20-1.40(4H,m), 1 .50-1 .72(5H,m), 1 .72(3H,d,J=1 .1 Hz), 2.06(3H,s), 2.25(1 H,dd,J=2,8Hz), 
55 2.35-2.45(1 H,m), 2.44(3H,s), 2.52(2H,d,J=3Hz), 2.52-2.60(1 H,m), 2.66(1 H,dt,J=2,6Hz), 3.75-3.81 (1 H,m), 4.64(1 H,dt, 
J=4,6Hz), 5.02(1 H,d,J=8Hz), 5.04(1 H,d,J=7Hz), 5.555(1 H,dd,J=8,1 5Hz), 5.558(1 H,dd,J=1 0,1 5Hz), 5.69(1H,dd, 
J=10,15Hz), 6.05(1 H,d,J=11 Hz), 6.28(1 H,dd,J=11 ,15Hz), 7.42(1 H,dJ=8Hz), 7.79(1 H,d,J=8Hz); FAB-MS m/z 713 
(M+Na)+. 
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Example B1 8 (8E J 2E J4E)-7-AcetQxy-21 -fluQro-3,6-dihydroxy-6,1 0,12,1 6,20-pentamethyl-1 8,1 9-epoxytricosa- 
8,12,14-trien-11-olide (Compound B18-1), (8E,12E,14E)-7-acetoxy-21 -fluoro-3-hydroxy-6-nnethylene- 
1Q,12,16,2Q-tetramethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (Compound B18-2), (8E,1 2E,14E)-7-acetoxy- 
6-fluoro-31 ,21 dihydroxy-6,10,12,16,2Q-pentamethyl-18,19-epoxvtricosa-8,12,14-trien-11-olide and (8E,1 2E,14E)- 
7-acetoxy-20-fluorQ-3,6-dihydroxy-6,1 0,12,1 6, 20-pentamethyl-1 8,1 9-epoxytricosa-8, 12,1 4-trien-11 -olide (Compound 
81 8-3), (8E,12E,14E)-7-acetoxy-6,21-difluoro-3-hydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa- 
8,12,14-trien-11-olide (Compound B18-4), and (8E,12E,14E)-7-acetoxy-6, 20-difluoro-3-hydroxv- 
6,1 0,12,1 6,20-pentamethvl-1 8,1 9-epoxvtricosa-8, 12,1 4-trien-11 -olide (Compound B18-5) 

[0336] 

Compound B18-1 Compound B18-2 




Compound B18-3 




Compound BIS -4 Compound BIB -5 




[0337] A solution of (8E,12E,14E)-7-acetoxy-3-t-butyldimethylsiloxy-6,21-dihydroxy-6,10,12,16,20-pentamethyl- 

18,1 9-epoxytricosa-8, 12,1 4-trien-11 -olide (48.3 mg, 74.2 jxmol) in dichloromethane (0.5 mL) was cooled to-35°C, and 
DAST(15.0^lL, 113.5 ^imol) was added thereto. After 30 min., DAST (1 0.0 ^lL, 75.7 ^,mol) was further added, followed 
by stirring for 15 min. The reaction mixture was diluted with dichloromethane (4 mL), a saturated sodium bicarbonate 
aqueous solution (1 mL) was added thereto and the temperature was raised to room temperature. The organic layer 
was washed with a saturated sodium bicarbonate aqueous solution (1 mL) and brine (1 mL). The organic layer obtained 
was dried over anhydrous sodium sulfate, filtered and then concentrated. The resulting crude product was purified by 
thin layer chromatography (MERCK Silicagel 60 F254, 0.5 mm, developing solution; hexane:ethyl acetate=4: 1 ) to obtain 
9.4 mg and 7.2 mg as a mixture. These products were provided for the following procedures, respectively. 9.4 mg of 
the resulting product was dissolved in tetrahydrofuran (0.1 mL), , and purified water (0.2 mL) and acetic acid (0.3 mL) 
were added thereto. After stirring overnight, the mixture was diluted with ethyl acetate (20 mL), and washed with a 
saturated sodium bicarbonate aqueous solution (2 mL), purified water (2 mL) and brine (2 mL). The organic layer 
obtained was dried over anhydrous sodium sulfate, filtered and then concentrated. The resulting crude product was 
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purified by preparative HPLC (SHISEIDO Capcell pal<C18, 10 mm I.D. x 250 mm, acetonitrile:water=60:40, 4.0 mU 
min.) to obtain Compound B18-2 (0.91 mg, 1.8 |a.mol, 2.4% (two steps)), Compound B18-4 (2.34 mg, 4.3 \imo\, 5.8% 
(two steps)) and Compound B18-5 (1 .33 mg, 2.5 p,mol, 3.4% (two steps)), as colorless oils, respectively. Further, 7.2 
mg of the resulting product was dissolved in tetrahydrofuran (0.1 mL), and purified water (0.1 mL) and acetic acid (0.3 

5 mL) were added thereto. After stirring overnight, the mixture was diluted with ethyl acetate (20 mL), and washed with 
purified water (2 mL) for two times and with brine (2 mL). The organic layer obtained was dried over anhydrous sodium 
sulfate, filtered and then concentrated. The resulting crude product was purified by preparative HPLC (SHISEIDO 
Capcell pakC18, 10 mm I.D. x 250 mm, acetonitrile:water=50:50, 4.0 mL/min.) to obtain Compound 81 8-1 (1.20 mg, 
2.2 p.mol, 3.0% (two steps)) and Compound B18-3 (mixture) (1 .37 mg, 2.5 ^imol, 3.4% (two steps)) as colorless oils, 

10 respectively. 

Compound B18-1 

[0338] ""H-NMR spectrum (CD3OD, 400MHz) 5(ppm): 0.87(1 H,d,J=7Hz), 0.94(3H,d,J=7Hz), 0.97(3H,t,J=7Hz), 1.07 
15 (3H,d,J=7Hz), 1.18(3H,s), 1 .31 -1 .79(9H,m), 1 .73(3H,d,J=0.7Hz), 2.05(3H,s), 2.41 -2.61 (2H,m), 2.51 (1 H,d,J=4Hz), 
2.66-2.72(2H,m), 3.74-3.81 (1 H,m), 4.31 (1 H,ddd,J=4,8,48Hz), 5.03(1H,d J=11 Hz), 5.04(1 H,d,J=10Hz), 5.56(1H,dd, 
J=10,15Hz), 5.64(1 H,dd,J=8,15Hz), 5.69(1 H,dd,J=10,15Hz), 6.08(1 H,d,J=11 Hz), 6.32(1 H,dd,J=11,15Hz); FAB-MS m/ 
z 561 (M+Na)+. 

20 Compound B1 8-2 

[0339] ""H-NMR spectrum (CD3OD, 400MHz) 5(ppm): 0.73-0.96 (8.0H,m), 1 .05-1 .10(3.3H,m), 1 .15-1 .70(13H,m), 
1 .72-1 .75(3,3H,m), 2.03-2.07(3.1 H,m), 2.43-2.91 (5.1 H,m), 3.48-3.53(0.2H,m), 3.73-3.80(1 .0H,m), 5.00-5.08(1 .7H,m), 
5.36-5.76(3.3H,m), 6.08-6.12(1 .OH,m), 6.28-6.38(1 .OH,m); FAB-MS m/z 539(M+H)+. 

25 

Compound B18-3 

[0340] ""H-NMR spectrum (CD3OD, 400MHz) 5(ppm): 0.86(1 H^d,J=7Hz), 0.94(3H,d,J=7Hz), 0.97(3H,t,J=8Hz), 1.07 
(3H,d,J=7Hz), 1 .30-1 .77(7H,m), 1 .72(3H,d,J=1 .1 Hz), 2.01 (3H,s), 2.14(1 H,ddJ=11 ,13Hz), 2.31 -2.38(1 H,m), 2.42-2.59 
30 (3H,m), 2.66-2.72(3H,m), 3.80-3.87(1 H,m), 4.31 (1 H,ddd,J=4,9,48Hz), 4.93(1 H,d,J=1 1 Hz), 5.03(1H,s), 5.17(1H,s), 
5.28(1H,d,J=9Hz),5.41-5.52(2H,m),5.64(1H,dd,J=8,15Hz), 6.07(1 H,d,J=11Hz), 6.31 (1 H,dd,J=10,15Hz); FAB-MS nn/ 
z 543(M+Na)+. 

Compound B18-4 

35 

[0341] ""H-NMR spectrum (CD3OD, 400MHz) 5(ppm): 0,88(1 H,d,J=7Hz), 0.94(3H,d,J=7Hz), 0.97(3H,t,J=8Hz), 1.07 
(3H,d,J=7Hz), 1.44(3H,d,J=22Hz), 1 .21-1 .85(9H,m), 1 .73(3H,d,J=1 .1 Hz), 2.03 (3H, s) , 2.41 -2.63(2H,m), 2.49(2H,d, 
J=4Hz), 2.67-2.72(2H,m), 3.73-3.80(1 H,m), 4.31 (1 H,ddd,J=4,9,48Hz), 5.03(1 H,d,J=1 1 Hz), 5.36-5.50(2H,m), 5.65(1 H, 
dd,J=8,15Hz), 5.72(1 H,dd,J=1 0,1 4Hz), 6.09(1 H,d,J=12Hz), 6.31(1 H,dd,J=11 ,15Hz); FAB-MS m/z 563(M-i-Na)+. 

40 

Compound B18-5 

[0342] ""H-NMR spectrum (CD3OD, 400MHz) 5(ppm): 0.87(1 H,d,J=7Hz), 0.94(3H,t,J=7Hz), 1 .08(3H,d,J=7Hz), 1 .20 
(3H,d,J=22Hz), 1.37-1 .70(9H,m), 1 .44(3H,d,J=22Hz), 1 .73(3H,d,J=0.7Hz), 1 .74-1 .85(1 H,m), 2.03(3H,s), 2.41-2.51 
45 (1 H,m), 2.49(2H,d,J=4Hz), 2.52-2.62(1 H,m), 2.83(1 H,dd,J=2,1 6Hz), 2.89(1 H,dt,J=2,6Hz), 3.72-3.80(1 H,m), 5.03(1 H, 
d,J=11Hz), 5.36-5.50(2H,m), 5.66(1 H,dd,J=8,15Hz), 5.71 (1 H,dd,J=10,14Hz), 6.10(1 H,d,J=11 Hz), 6.32(1H,dd, 
J=11,15Hz); FAB-MS m/z 563(M-i-Na)+. 

Example B1 9 (8E,12E,14E)-7-Acetoxy-21-fluoro-6,10,12,16,20-pentamethyl-3,6,18,19-diepoxytricosa-8,12,14-trien- 
50 11-olide (Compound B19-1), (8E,12E,14E)-7-acetoxy-20-fluoro-6,10,12,16,20-pentamethyl-3,6,18,19-diepoxytricosa- 
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8,12,14-trien-11-olide (Compound B19-2), and (8E,12E,14E,21 E)-7-acetoxy-6,1 0,12,16,2Q-penta^nethyl- 
3,6,1 8,1 9-diepoxytricQsa-8,1 2, 1 4,21 -tetraen-1 1 -olide (Compound B1 9-3) 

[0343] 



OAc OAc 




Compound B19-3 



30 [0344] (8E,12E,14E)-7-Acetoxy-3,6,21-trihydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,12,14-tri 

11-olide (10.2 mg, 19.0 |xmol) was dissolved in dichloromethane (0.3 mL) and cooled to -30°C. Then, DAST (15.0 .aL, 
113.5 ^mol) was added dropwise. After stirring for 30 min., the mixture was diluted with dichloromethane (4 mL), and 
washed with a 5% aqueous sodium bicarbonate, water and brine. The organic layer obtained was dried over anhydrous 
sodium sulfate and concentrated. The resulting crude product was purified by preparative HPLC (SHISEIDO Capcell 

35 pak CI 8, 10 mm I.D. x 250 mm, acetonitrile:water=60:40, 4.0 ml_/min.) to obtain the title Compound B19-1 (2.0 mg, 
3.6 lamol, 19.1%), Compound B19-2 (1.1 mg, 1.9 ^mol, 10.3%) and Compound B19-3 (0.9 mg, 1.7 jimol, 9.1%), as 
colorless oils, respectively. 

Compound B19-1 

40 

[0345] ""H-NMR spectrum (CD3OD, 400MHz) 6(ppm): 0.91 (3H,d,J=7Hz), 0.95(3H,d,J=7Hz), 0.97(3H,t,J=7Hz), 1.07 
(3H,d,J=7Hz), 1.13(3H,s), 1.38-1,79 (7H,m) , 1.75(3H,s), 2.06(3H,s), 2.1 1 -2.23(1 H,m), 2.23(1 H,ddJ=3,13Hz), 
2.31-2.52(3H,m), 2.56(1 H,dd,J=3,1 3Hz), 2.66-2.73(2H,m), 4.31 (1 H,ddt,J=4,8,48Hz), 4.43-4.48(1 H,m), 4.91 (1H,d, 
J=11Hz), 5.16(1H,d,J=8Hz), 5.50(1 H,dd,J=8,1 6Hz). 5.22(1 H,dd,J=9,16Hz), 5.64(1 H,dd,J=8,15Hz), 6.05(1H,d, 
45 J=11Hz), 6.32(1 H,dd,J=11,15Hz); FAB-MS m/z 520(M)-. 

Compound B19-2 

[0346] H-NMR spectrum (CD3OD, 400MHz) 5(ppm): 0.90(3H,d,J=7Hz), 0.94(3H,t,J=8Hz), 1 .08(3H,d,J=7Hz), 1.13 
50 (3H,s), 1.15(3H,d,J=20Hz), 1.36-1. 77(8H,m), 1.75(3H, d,J=1 Hz), 2. 06(3H,s), 2. 11 -2.23(1 H,m), 2.23(1 H,dd,J=4,13Hz), 
2.31 -2.51 (3H,m), 2.56(1 H,dd,J=3,13Hz), 2.83(1 H,dd,J=2,1 6Hz), 2.89(1 H,dt,J=2,6Hz), 4.42-4.49(1 H,m), 4.91 (1H,d, 
J=10Hz), 5.16(1H,d,J=8Hz), 5.22(1 H,dd,J=8,1 6Hz), 5.50(1 H,dd,J=8,1 6Hz), 5.65(1 H,dd,J=8,15Hz), 6.06(1H,d, 
J=11Hz), 6.33(1 H,dd,J=11,15Hz); FAB-MS m/z 520(M)-. 

55 Compound B1 9-3 

[0347] ""H-NMR spectrum (CD3OD, 400MHz) 6(ppm): 0.91 (3H,d,J=7Hz), 0.97(3H,d,J=7Hz), 1 .07(3H,d,J=7Hz), 1.13 
(3H,s), 1 .42(1 H,ddd,J=6,9,1 4Hz), 1 .54-1 .67(2H,m), 1 .65(3H,d,J=6Hz), 1 .68-1 .78(1 H,m), 1 .75(3H,d,J=0.7Hz), 
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1.93-2.00(1 H,m), 2.06(3H,s), 2.1 1 -2.23(1 H,nn), 2.23(1 H,dd,J=4,1 3Hz), 2.32-2.49(3H,m), 2.55(1 H,dcl,J=2,7Hz), 2.56 
(1 H,dd,J=3,1 3Hz), 2.73(1 H,dd,J=2,6Hz), 4.46(1 H,ddt,J=3,3,9Hz), 4.91 (1 H,d,J=11 Hz), 5.1 6(1 H,d,J=8Hz), 5.22(1 H,dd, 
J=9,16Hz), 5.35(1H,ddq,J=2,7,15Hz), 5.49(1 H,ddq,J=0.7,6,15Hz), 5.50(1 H,dd,J=8,15Hz), 5.63(1 H,ddJ=8,15Hz), 
6.06(1 H,d,J=1 1 Hz), 6.31 (1 H,dd, J=1 1 , 1 5Hz); FAB-MS m/z 500(M)-. 

Example B20 (8E,12E,14E)-3,7,21 -Triacetoxy-6-hydrQxy 6,1 0,1 2,1 6,20-pentamethyl-1 8, 1 9-epQxytricosa- 
8,12,14-trien-11-olide (Compound B20-1), (8E,12E, 14E)-7,21-diacetoxy-3,6-dihydroxv-6,1 0,12,1 6,20-pentamethyl- 
18,19-epoxytricQsa-8,12,14-trien-11-olide (Compound B20-2), and (8E,12E,14E)-3,6,7,21 -tetraacetoxy-6-hydroxy- 
6,10,12,1 6,20-pentamethyl-1 8,1 9-epoxytricosa-8, 1 2,1 4-trien-1 1 -olide (Compound B20-3) 

[0348] 



Compound B20-1 Compound B20-2 




Compound B20-3 



OAc 




[0349] (8E,12E,14E)-7-Acetoxy-3,6,21-trihydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,12,14-trien- 
11 -olide (11.0 mg, 20.5 ^imol) was dissolved in dichloromethane (0.5 mL), and cooled to -20°C. Then, triethylamine 
(15.0 [iL, 107.6 ^mol) and dimethylaminopyridine (1.1 mg, 9.0 [irr\o\) were added. After stirring for 30 min., acetic 
aniiydride (1 .0 jxL, 10.6 jamol) was added thereto. After stirring for 30 min., acetic anhydride (0.5 \iL, 5.3 jxmol) was 
additionally added, and further, acetic anhydride (0.5 |aL, 5.3 jimol) was additionally added after one hour. Successively, 
acetic anhydride (0.5 ^lL, 5.3 ^tmol) was additionally added after 30 minutes and methanol (1 mL) was added after one 
and half hours, followed by concentrating. The resulting crude product was purified by thin layer chromatography (MER- 
CK Silicagel 60 F254, 0.5 mm, developing solution; hexane:ethyl acetate=1 :4) to obtain the title Compound B20-1 (4.5 
mg, 7.3 ^tmol, 35.4%), Compound B20-2 (7.2 mg, 12.4 ^imol, 60.7%) and Compound B20-3 (0.4 mg, 0.6 ^mol, 2.9%) 
as colorless oils, respectively. 

Compound B20-1 

[0350] ^H-NMR spectrum (CD3OD, 400MHz) 6(ppm) : 0.86 (3H, t,J=7Hz) , 0.88(3H,d,J=6Hz), 0.90(3H,d,J=7Hz), 
1 .07(3H,d,J=7Hz), 1 .1 7(3H,s), 1 .35-1 .73(9H,m), 1 .74(3H,d,J=1 .1 Hz), 2.039(3H,s), 2.044(3H,s), 2.06(3H,s), 2.40-2.50 
(1H,m), 2.50-2. 68(2H,m), 2.54(1 H,dd,J=2,8Hz), 2.65(1 H,dd.J=4,15Hz), 2.71 (1 H,dt,J=2,6Hz), 4.80-4.93(2H,m), 4.97 
(1H,d,J=11Hz), 5.02(1 H,d,J=10Hz), 5.57(1 H,dd,J=1 0,15Hz), 5.65(1 H,dd,J=8,15Hz), 5.71 (1 H,dd J=1 0,15Hz), 6.09 
(1 H,d, J=1 OHz), 6.31 (1 H,dd,J=1 1 , 1 4Hz); FAB-MS m/z 621 (M-i-H)+. 

Compound B20-2 

[0351] 1H-NMR spectrum (CD3OD, 400MHz) 5(ppm): 0.86(3H,t,J=7Hz), 0.87(3H,d,J=7Hz), 0.90(3H,d,J=7Hz), 1.07 



114 



EP 1 380 579 A1 



(3H,d,J=7Hz), 1.18(3H,s), 1 .30-1 .48(4H,m), 1 .50-1 .66(5H,m), 1 .74(3H,d,J=1 .1 Hz), 2.04(3H,s), 2.05(3H,s), 2.41 -2.62 
(2H,m), 2.51 (2H,d,J=4Hz), 2.54(1 H,dd,J=2,8Hz), 2.71 (1 H,dt,J=2,6Hz), 3,72-3.81 (1 H,m), 4.80-4.92(1 H,m), 5.03(1 H,d, 
J=11Hz), 5.04(1 H,d,J=10Hz), 5.56(1 H,dd,J=10,15Hz), 5.64(1 H,dd,J=8,15Hz), 5.69(1 H,dd,J=10,15Hz), 6.08(1H,d, 
J=10Hz), 6.31(1H,dd,J=11,15Hz); FAB-MS m/z 579(M+H)+. 

Compound B20-3 

[0352] ^H-NMR spectrum (CD3OD, 400MHz) 5(ppm): 0.86(3H XJ=7Hz), 0.89(3H,d,J=7Hz), 0.90(3H,d,J=7Hz), 1.07 
(3H,d,J=7Hz), 1 .39-1 .48(2H,m), 1 .53(3H,s), 1 .54-1 .71 (3H,m), 1 .74(3H,d,J=1 ,1 Hz), 1 .74-1 .88(1 H,m), 2.03(6H,s), 2.04 
(3H,s), 2.05(3H,s), 2.34(1 H,dt,J=4,13Hz), 2.39-2.52(1 H,m), 2,54(1 H,dd,J=2,8Hz), 2.56-2.67(1 H,m), 2.59(2H,d, 
J=4Hz), 2.71 (1 H,dt,J=2,6Hz), 4.83-4.93(2H,m), 4.98(1 H,d,J=1 1 Hz), 5.1 2(1 H,d,J=1 OHz), 5.63(1 H,dd,J=1 0,1 5Hz), 5.65 
(1H,dd,J=8,15Hz), 5.76(1 H,dd,J=1 0,15Hz), 6.10(1H,d,J=11 Hz), 6.32(1 H,dd,J=10,15Hz); FAB-MS m/z 663(M-i-H)+. 

Example B21 (8E, 12E,14E)-7,1 9-Diacetoxy-1 8-chloro-3, 6,21 -trihydroxy-6,1 0,1 2,1 6,20-pentamethyltricosa- 
8,12,14-trien-11-olide (Compound B21-1), (8E,12E,14E)-7,21-diacetoxy-18-chloro-3,6,1 9-trihydroxy- 
6,10,12,16,20-pentamethyltricosa-8,12,14-trien-11-olide (Compound B21-2), (8E,12E,14E)-3,7,19-triacetoxy- 
1 8-chloro-6,21 -dihydroxy-6,1 0,1 2,1 6,20-pentamethyltricosa-8,1 2,1 4-trien-11 -olide (Compound B21 -3), (8E, 1 2E,1 4E)- 
7, 1 9,21 -triacetoxy-1 8-chloro-3,6-dihydroxy-6, 10,12,1 6,20-pentamethyltricosa-8, 1 2,1 4-trien-1 1 -olide (Compound 
B21-4), (8E,12E,14E)-3,7,19,21-tetraacetoxy-18-chloro-6-hydroxy-6,10,12,16,20-pentamethyltricosa-8,12,14- 
11 -olide (Compound B21-5), and (8E, 12E, 14E)-3,7,21 -triacetoxy-1 8-chloro-6,1 9-dihvdroxy- 
6,1 0,12,1 6,20-pentamethyltricosa-8,1 2, 14-trien-11 -olide (Compound B21-6) 

[0353] 



Compound B21-1 Compound B21-2 




Compound B21-3 Compound B21-4 




115 



EP 1 380 579 A1 




[0354] A solution of (8E,12E J4E)-7-acetoxy-1 8-chloro-3,6 J 9,21 4etrahydroxy-6,1 0,12,16,20-pentalTlethyltricosa- 
8,12,14-trien-11 -olide (24.3 mg, 42.5 jamol) in dichloronnethane (0.5 nnL) was cooled to -20°C, followed by adding 

f5 dlmethylanninopyridine (2.4 nng, 1 9.6 jimol) and triethylamine (48 ^iL, 344 jinnol). After stirring for about 5 nnin., acetic 
anhydride (6 ^L, 63.6 jinnol) was added dropwise and the nnixture was stirred at the same tennperature for about one 
hour. Methanol (1 nriL) was added to the reaction mixture, and after the temperature was raised to room temperature, 
the mixture was concentrated, The resulting crude product was purified by preparative H PLC (SHISEIDO Capcell pak 
C18, 10 mm I.D. x 250 mm, acetonitrile:water=50:50, 4.0 mL/min.) to obtain the title Compound B21-1 (5.8 mg, 9.4 

20 |xmol, 22.1%), Compound B21-2 (2.6 mg, 4.6 |j,mol, 9.8%), Compound B21-3 (2.3 mg, 3.5 p,mol, 8.3%), Compound 
B21-4 (3.7 mg , 5.7 \xrc\o\, 13.3%), Compound 

[0355] B21-6 (1 .0 mg, 1 .5 ^mol, 3.5%) and Compound 821 -5 (1 .6 mg, 2.2|xmol, 5.2%), as colorless oils, respectively. 
Compound B21-1 

25 

[0356] ^H-NMR spectrum (CD3OD 400MHz) 6(ppm): 0.88(3H,d,J=7Hz), 0.89(3H,d,J=7Hz), 0.92(3H,t,J=8Hz), 1.05 
(3H,d,J=7Hz), 1 .18(3H,s), 1 .32-1 .41 (3H,m), 1 .48-1 .70(5H,m), 1 .74(3H,d,J=0.7Hz), 1 .79-1 .87(2H,m), 2.05(3H,s), 2.10 
(3H,s), 2.52(2H,d,J=3Hz), 2,52-2.60(2H,m), 3.45(1 H,ddd,J=2,5,8Hz), 3.74-3.81 (1 H,m), 4.30(1 H,dt,J=3,1 1 Hz), 5.037 
(1H,d,J=10Hz), 5.039(1H,d,J=11Hz), 5.24(1 H,dd,J=3,9Hz), 5,56(1 H,dd,J=1 0,15Hz), 5.69(1 H,ddJ=1 0,15Hz), 5.72 
30 (1 H,dd,J=8,1 5Hz), 6.08(1 H,d,J=1 1 Hz), 6.29(1 H,dd,J=1 0,1 5Hz); FAB-MS m/z 637(M+Na)+. 

Compound B21-2 

[0357] 1H-NMR spectrum (CD3OD, 400MHz) 5(ppm): 0.87(3H,d,J=7Hz), 0.88(3H,t,J=7Hz), 0.93(3H,d,J=7Hz), 1 .04 
35 (3H, d, J=7Hz) , 1.18(3H,s), 1 .29-1 .40(2H,m), 1 .47-1 .74(5H,m), 1 .74(3H,d,J=1 .1 Hz), 1 .79-1 .89(2H,m), 2.02 (3H,s) , 
2.05(3H,s), 2.51(2H,d,J=4Hz), 2.51 -2.61 (2H,m), 3.53(1 H,dd,J=4,8Hz), 3.74-3,80(1 H,m), 4.20(1 H,ddd,J=3,4,11 Hz), 
5.04(1 H,d,J=1 OHz), 5.23(1 H,ddd,J=2,6,8Hz), 5.56(1 H,dd,J=1 0,1 5Hz), 5,69(1 H,dd,J=1 0,1 5Hz), 5.74(1 H,dd, 
J=8,15Hz), 6.07(1 H,d,J=11 Hz), 6.29(1 H,ddJ=1 1 ,15Hz); FAB-MS m/z 637(M+Na)+. 

40 Compound B21 -3 

[0358] 1H-NMR spectrum (CD3OD, 400MHz) 6(ppm) : 0.886(3H,d,J=7Hz), 0.889(3H,d,J=7Hz), 0.92(3H,t,J=7Hz), 
1.05(3H,d,J=7Hz), 1.17(3H,s), 1 .32-1 ,73(7H,m), 1 .74(3H,d,J=1 .1 Hz), 1 .79-1 .87(2H,m), 2.04(3H,s), 2.05(3H,s), 2.10 
(3H,s), 2.52-2, 68(4H,m), 3.45(1 H,ddd,J=2,5,1 OHz), 4.30(1 H,dtJ=3,1 1 Hz), 4.98(1 H,d,J=11 Hz), 5,02(1 H,d,J=1 OHz), 
45 5.24(1 H,dd,J=3.9Hz), 5,57(1 H,dd,J=10,15Hz), 5.71 (1H,dd,J=10,15Hz), 5.72(1 H,dd,J=8,15Hz), 6.09(1 H,d,J=1 1 Hz), 
6.29(1 H,dd,J=10,14Hz); FAB-MS m/z 657(M+H)-^. 

Compound B21-4 

50 [0359] ^H-NMR spectrum (CD3OD, 400MHz) 6(ppm) : 0.87(3H,t,J=8Hz), 0.88(3H,d,J=7Hz), 0.99(3H,d,J=7Hz), 1 .04 
(3H,d,J=7Hz), 1.18(3H,s), 1 .27-1 .40(2H,m), 1 .46-1 .70(5H,m), 1 .74(3H,d,J=0.7Hz), 1 .74-1 .82(1 H,m), 2.00(3H,s), 
2.045(3H,s), 2.052(3H,s), 2.09-2.1 8(1 H,m), 2.52(2H,d,J=4Hz), 2.52-2. 60(2H,m), 3.73-3.80(1 H,m), 4.32(1 H,dt, 
J=4, 1 1 Hz), 4.85-4.92(1 H,m), 5.04(2H,d,J=1 OHz), 5.09(1 H,dd,J=4,9Hz), 5,56(1 H,dd,J=1 0,1 5Hz), 5.69(1 H,dd, 
J=10,15Hz), 5.71(1 H,dd,J=8,15Hz), 6.08(1 H,d,J=11 Hz), 6.29(1 H,dd,J=11 ,15Hz); FAB-MS nn/z 679(M+Na)+. 

55 

Compound B21-6 

[0360] 1 H-NMR spectrum (CD3OD, 400MHz) 5(ppm): 0.876 (3H, t, J=8Hz) , 0.881 (3H,d,J=7Hz), 0.93(3H,d,J=7Hz), 
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1 .04(3H,d,J=7Hz), 1 .1 7(3H,s), 1 .32-1 .73 (7H,m) , 1 .73(3H,d,J=0.7Hz), 1 .79-1 ,88(2H,m), 2.02(3H,s), 2.04(3H,s), 2.05 
(3H,s), 2.52-2. 68(4H,rn), 3.53(1 H,dd,J=4Hz), 4.1 9(1 H,dt,J=3,11 Hz), 4.98(1 H,d,J=1 1 Hz), 5.02(1 H,d,J=1 OHz), 5,23(1 H, 
ddd,J=2,6,14Hz), 5,56(1 H,ddJ=1 0,15Hz), 5.71 (1 H,dd,J=10,15Hz), 5.74(1 H,dd,J=7,1 5Hz), 6.08(1 H,d,J=1 OHz), 6.29 
(1H,dd,J=11,15Hz); FAB-MS m/z 679(M-i-Na)+ 

5 

Compound B21-5 

[0361] ^H-NMR spectrum (CD3OD, 400MHz) 5(ppm): 0.86(3H,t,J=7Hz), 0.89(3H,d,J=7Hz), 0.99(3H,d,J=7Hz), 1 .04 
(3H,d,J=7Hz), 1.17(3H,s), 1.32-1.70 (7H,m) , 1.74(3H,s), 1 .75-1 .82(1 H,m), 2.00(3H,s), 2.037(3H,s), 2.045(3H,s), 
10 2.054(3H,s), 2.1 02-2.1 6(1 H,m), 2.50-2. 68(4H,m), 4.32(1 H,dt,J=3,1 1 Hz), 4.98(1 H,d,J=1 1 Hz), 5.02(1 H,d,J=1 OHz), 5.09 
(1H,dd,J=4,9Hz), 5,56(1 H,dd,J=10,15Hz), 5.711(1H,ddJ=10,15Hz), 5.713(1 H,dd,J=8.15Hz), 6.09(1 H,d,J=1 1 Hz), 
6.29(1 H,dd,J=11,15Hz); FAB-MS m/z 699(M+H)+. 

Example B22 (8E,12E,14E)-7,18,21-Triacetoxy-19-chloro-3,6 dihydroxy-6, 10,1 2,1 6,20-pentamethyltricosa- 
15 8,12,14-trien-11-olide (Compound B22-1) and (8E,12E,14E)-3,7,18,21 -tetraacetoxy-19-chloro-6-hydroxy- 
6,1 0,12,1 6,20-pentamethyltricosa-8,12,14-trien-11-olide (Compound B22-2) 

[0362] 

20 



OAc OAc 



25 




Compound B22-1 Compound B22-2 



30 [0363] A solution of (8E,12E,14E)-7-acetoxy-1 9-chloro-3,6, 18,21 -tetrahydroxy-6,1 0,12, 16,20-pentamethyltricosa- 
8,12,14-trien-11 -olide (20.2 mg, 35.3 jo^mol) in dichloromethane (0.5 mL) was cooled to -20°C, and dimethylaminopy- 
ridine (1 .5 mg, 1 2.3 ^mol) and triethylamine (40 ^iL, 289 ^imol) were added thereto. After stirring for about 5 min., acetic 
anhydride (5 ^iL, 52.9 ^imol) was added dropwise and the mixture was stirred at the same temperature for about one 
hour. Further, acetic anhydride (5 ^iL, 52.9 ^mol) was added dropwise and the mixture was stirred at the same tem- 

35 peraturefor about one hour. Methanol (1 mL) was added to the reaction solution, and after the temperature was raised 
to room temperature, the mixture was concentrated. The resulting crude product was purified by preparative HPLC 
(SHISEIDO Capcell pakCI 8, 1 0 mm I.D. x 250 mm, acetonitrile:water=50:50, 4.0 mL/min.) to obtain the title Compound 
B22-1 (5.62 mg, 8.55 ^imoL 24.2%) and Compound B22-2 (3.1 7 mg, 4.82 ^imol, 13.7%) as colorless oils, respectively. 

40 Compound B22-1 

[0364] ""H-NMR spectrum (CD3OD, 400MHz) 6(pprn): 0.86(3H,t,J=7Hz), 0.89(3H,d,J=7Hz), 1 .03(3H,d,J=7Hz), 1.06 
(3H,d,J=7Hz), 1 .18(3H,s), 1 .28-1 .42(2H,m), 1 .51 -1 .70(5H,m), 1 .73(3H,d,J=1 .1 Hz), 1 .76-1 .86(1 H,m), 2.02(3H,s), 2.04 
(3H,s), 2.05(3H,s), 2.25-2.36(1 H,m), 2.48-2.61 (3H,m), 3.73-3.82(1 H,m), 4.06(1 H,t,J=6Hz), 4.79-4.86(1 H,m), 
45 4.96-5.02(1 H,m), 5.04(1 H,dJ=1 OHz), 5.05(1 H,dJ=1 1 Hz), 5.56(1 H,dd,J=1 0,15Hz), 5.57(1 H,ddJ=9,15Hz), 5.69(1 H, 
dd,J=10,15Hz), 6.09(1 H,d,J=11 Hz), 6.23(1 H,dd,J=11 ,15Hz); FAB-MS m/z 679(M-i-Na)+. 

Compound B22-2 

50 [0365] 1 H-NMR spectrum (CD3OD, 400MHz) 5(ppm): 0.86(3H,t,J=7Hz), 0.90(3H,d,J=7Hz), 1 .03(3H,d,J=7Hz), 1 .06 
(3H,d,J=7Hz), 1.17(3H,s), 1 .34-1 .71 (7H,m), 1 .72(3H,d,J=1 .1 Hz), 1 .79-1 .87(1 H,m), 1 .99-2.08(1 H,m), 2.02(3H,s), 
2.037(3H,s), 2,040(3H,s), 2.05(3H,s). 2.26-2.35(1 H,m), 2.53-2. 68(3H,m), 4.06(1 H,t,J=6Hz), 4.95-5.02(2H,m), 
4.96-5.03(1 H,m), 4.98(1 H,d,J=11 Hz), 5.02(1 H,d,J=10Hz), 5.566(1 H,dd,J=1 0,15Hz), 5.572(1 H,dd,J=8,15Hz), 5.71 
(1 H,dd,J=10,15Hz), 6.09(1 H,d,J=1 1 Hz), 6.22(1 H,dd,J=11 ,15Hz); FAB-MS m/z 699(M-i-H)+. 
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Example B23 (8EJ2E,14E)-7J8,21-Triacetoxy-19-bromo-3,6-dihydroxy-6J0J2J6,20-pentamethyltricQsa- 
8,12,14-trien-11-olide (Compound B23-1) and (8E,12E,14E)-3,7,18,21 tetraacetoxy-l 9-bromo-6-hvdrQxy- 
6,10,12,16,20-pentamethyltricosa-8,12,14-trien-11-olide (Compound B23-2) 

5 [0366] 



Compound B23-1 Compound B23-2 



10 




[0367] A solution of (8E,12E,14E)-7-acetoxy-19-bromo-3,6,1 8,21 -tetrahydroxy-6, 10, 12,16, 20-pentamethyltricosa- 
8,12,14-trien-11-olide (17,0 mg, 27.5 jxmol) in dichloromethane (0.4 mL) was cooled to -20°C, and dimethylaminopy- 
ridine (1 .8 mg, 1 4.7 ^.mol) and triethylamine (30 ^iL, 21 6 ^mol) were added thereto. After stirring for about 5 min., acetic 
20 aniiydride (5 ^iL, 52.9 ^.mol) was added dropwise and tine mixture was stirred at the same temperature for about one 
hour. Further, acetic anhydride (3 \iL, 31 .7 ^xmol) was added dropwise and the mixture was stirred at the same tem- 
perature for about one hour. 

[0368] Methanol (1 mL) was added to the reaction solution, and after the temperature was raisedto room temperature, 
the mixture was concentrated. The resulting crude product was purified by preparative HPLC (SHIS El DO Capcell pak 
25 CI 8, 10 mm I.D. x 250 mm, acetonitrile:water=50:50-60:40, 4.0 ml_/min.) to obtain the title Compound B23-1 (5.90 
mg, 8.41 jxmol, 30.6%) and Compound B23-2 (3.91 mg, 5.26 \imo\, 19.1%) as colorless oils, respectively. 

Compound B23-1 

30 [0369] ""H-NMR spectrum (CD3OD, 400MHz) 5(ppm): 0.86(3H,t,J=8Hz), 0.89(3H,d,J=7Hz), 1 .05(3H,d,J=7Hz), 1 .06 
(3H,d,J=7Hz), 1.18(3H,s), 1 .30-1 .41 (2H,m), 1 .53-1 .78(4H,m), 1 .73(3H,d,J=0.7Hz), 1 .89-1 .90(1 H,m), 1 .93-2,02(1 
m), 2.03(3H,s), 2.04(3H,s), 2.05(3H,s), 2.25-2.37(1 H,m), 2.50-2. 62(3H,m), 3.74-3.82(1 H,m), 4.1 6(1 H,t,J=6Hz), 
4.80-4.85(1 H,m), 4.94(1 H,dddJ=2,6,1 OHz), 5.04(1 H,d,J=1 OHz), 5.05(1 H,d,J=11 Hz), 5.56(1 H,dd,J=10,15Hz), 5.58 
(1 H,dd,J=8,1 5Hz), 5.69(1 H,dd,J=1 0,1 5Hz), 6.09(1 H,d,J=1 1 Hz), 6.23(1 H,dd,J=1 1 ,1 5Hz); FAB-MS m/z 723(M+Na)+. 

35 

Compound B23-2 

[0370] ""H-NMR spectrum (CD3OD, 400MHz) 5(ppm): 0.86(3HXJ=7Hz), 0.91 (3H,d,J=7Hz), 1 .05(3H,d,J=7Hz), 1 .06 
(3H,d,J=7Hz), 1.17(3H,s), 1 .35-1 .77(7H,m), 1 .73(3H,d,J=1 .1 Hz), 1 .82-1 .91 (1 H,m), 1 .95-2.04(1 H,m), 2.03(3H,s), 
40 2.038(3H,s), 2.043(3H,s), 2.05(3H,s), 2.25-2.36(1 H,m), 2.54-2. 68(3H,m), 4.1 6(1 H,t,J=6Hz), 4.79-4.85(2H,m), 4.94 
(1H,ddd,J=2,6,10Hz), 4.99(1 H,d,J=11 Hz). 5.02(1 H,d,J=1 OHz), 5.58(1 H,dd,J=8,15Hz), 5.57(1 H,dd,J=1 0,1 5Hz), 5.71 
(1 H,dd,J=1 0,1 5Hz), 6.1 0(1 H,d,J=1 1 Hz), 6.23(1 H,dd,J=1 1 ,1 5Hz); FAB-MS m/z 743(M+H)+. 

Example B24 (8E,12E,14E)-7-Acetoxy-3-ethQxyacetoxy-6,21 -dihydroxy-6,10,12,16,20-pentamethyl- 
45 18,19-epoxytricosa-8,12,14-trien-11-olide (Compound B24) 

[0371] 



Compound B24 



OAc 
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(8EJ2EJ4E)-7-Acetoxy-3-t-butyldimethylsiloxy-6,21-bis(1-ethQxyethoxy)-6J0J2J6,20-pentamethy^ 
18,1 9-epoxytricosa-8,1 2, 1 4-trien-1 1 -olide 

[0372] 



OAc 




[0373] Ethyl vinyl ether (485 mg, 6.7 mmol) and pyridinium p-toluenesulfonate (28 mg, 0,11 mnnol) were added to a 
solution of (8E,12E,14E)-7-acetoxy-3-t-butyldinnethylsiloxy-6,21-dihydroxy-6,10,12,16,20-pentanriethyl-18,19-epox- 

20 ytricosa-8,12,14-trien-11-olide (146 mg, 0.22 mmol) in dichloromethane (5 mL) at room temperature. The mixture was 
stirred at room temperature for 1 8 hours. The reaction mixture was diluted with ethyl acetates, washed with brine, dried 
over anhydrous magnesium sulfate and evaporated. The resulting crude product was purified by silica gel column 
chromatography (Kanto silica gel 60N, spherical, neutral, 40 to 100p.m, eluate; hexane:ethyl acetate=70:30) to obtain 
the title compound (112 mg, 63%) as a colorless oil. 

25 ESI-MS m/z 81 7(M+Na)+. 

(8E, 1 2E, 1 4E)-7-Acetoxy-6,21 -bis(1 -ethoxyethQxy)-3-hydroxy 6,20,1 2,1 6, 2Q-pentamethyl-1 8,1 9-epoxytricosa- 
8,12,14-trien-11-olide 

30 [0374] 



OAc 



35 




[0375] A 1 .OM solution of tetrabutylammonium fluoride (0.026 mnnol) in tetrahydrofuran (0.026 mL, 0.026 mmol) was 
added to a solution of (8E,12E,14E)-7-acetoxy-3-t-butyldimethylsiloxy-6,21-bis(1-ethoxyethoxy)-6, 10, 12,16, 20-pen- 
tamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (19 mg, 0.024 mmol) in tetrahydrofuran (0.5 mL) at room temper- 

45 ature. The mixture was stirred at room temperature for 2 hours. Further, 0.026 mL of a1 .OM solution of tetrabutylam- 
monium fluoride in tetrahydrofuran (0.026 mL, 0.026 mmol) was added thereto at room temperature. After the reaction 
mixture was diluted with ethyl acetate, it was washed with brine, dried over anhydrous magnesium sulfate and evap- 
orated. The resulting crude product was purified by silica gel column chromatography (Kanto silica gel 60N, spherical, 
neutral, 40to 100 |am, eluate; hexane:ethyl acetate=70:30) to obtain the title compound (112 mg, 63%) as a colorless oil. 

50 ESI-MS m/z 703(M+Na)+. 
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(8E, 1 2E, 1 4E)-7-Acetoxy-3-ethoxyacetoxy-6,21 -bis(1 -ethoxyethoxy)-6, 10,12,1 6,20-pentannethyl-1 8, 1 9-epQxytricosa 
8,12,14-trien-11-olide 

[0376] 



OAc 



10 




15 [0377] A solution of ethoxyacetic acid (8.2 mg, 0.079 mmol) in dichlorometliane (1.6 nnL) was added to (8E,12E, 
14E)-7-acetoxy-6,21-di(1-ethoxyethoxy)-3-hydroxy-6,10,12,16,20-pentanriethyl-18,19-epoxytric^^^ 
11 -Glide (13 mg, 0.016 mnnol) at room temperature, and dicyclohexylcarbodiimide (20 mg, 0.094 mmol) and dimethyl- 
aminopyridine (1 .9 mg, 0.016 mmol) were further added at room temperature. The mixture was stirred at room tem- 
perature for 6 hours. The reaction solution was diluted with ethyl acetate, andfiltered through Celite. The filtrate was 

20 washed with brine, dried over anhydrous magnesium sulfate and evaporated. The resulting crude product was purified 
by silica gel column chromatography (Kanto silica gel 60N, spherical, neutral, 40 to 100 [im, eluate; hexane:ethyl 
acetate=70:30) to obtain the title compound (11 mg, 91%) as a colorless oil. 
ESI-MS m/z 789(M+Na)+. 

25 (8E,12E,14E)-7-Acetoxy-3-ethoxyacetoxy-6,21-dihydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa- 
8,12,14-trien-11-olide (Compound B24) 

[0378] 

30 

Compound B24 



OAc 



35 




[0379] Pyridinium p-toluenesulfonate (9.8 mg, 0.039 mmol) was added to a solution of (8E,12E,14E)-7-acetoxy- 
3-ethoxyacetoxy-6,21-bis(1-ethoxyethoxy)-6,10,12,16,20-pentamethyl-1 8,19-epoxytricosa-8,12,14-trien-11-olide (6.0 
mg, 0.0078 mmol) in methanol (1 .0 mL) at room temperature, followed by stirring at the same temperature for 15 hours. 

45 The reaction mixture was diluted with 15 mL of ethyl acetate, washed with brine, dried over anhydrous magnesium 
sulfate and evaporated. The resulting crude product was purified by thin layer chromatography (MERCK Silicagel 60 
F254, 0.2 mm, developing solution; ethyl acetate) to obtain the title compound (1 .7 mg, 35%) as a colorless oil. 
■"H-NMR spectrum (CD3OD, 400MHz) 5(ppm): 0.88(3H,d,J=6.4Hz), 0.89(3H,d,J=6.8Hz), 0.93(3H,t,J=7.2Hz), 1 .08(3H, 
d,J=6.8Hz), 1 .1 8(3H,s), 1 .21 (3H,t,J=7.2Hz), 1 .28-1 .72(9H,m), 1 .74(3H,s), 2. 06(3H,s), 2.39-2. 74(6H,m), 3.46-3.52(1 

50 m), 3.54-3.63(2H,m), 4.11(2H,s), 4.88-4.98(1 H,d,J=10.8Hz), 4.98(1 H,d,J=10.8Hz), 5.02(1 H,d,J=9.6Hz), 5.56(1H,dd, 
J=9.6,1 5.2Hz), 5.66(1 H,dd,J=8.4,1 4.4Hz), 5.72(1 H,dd,J=9.6,15.2Hz), 6.09(1 H,d,J=1 0.4Hz), 6.32(1 H,dd, 
J=1 0.4,1 4.8Hz); ESI-MS m/z 645(M+Na)+. 
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Example 25 (8E,12E,14E)-7-Acetoxy-21-ethoxyacetoxy-3,6 dihydroxy-6,1 0,1 2,16, 20-pentamethyl- 
18,19-epoxytricosa-8,12,14-trien-11-olide (Compound B25) 

[0380] 



Compound B25 



OAc 




(8E,12E,14E)-7-Acetoxy-34-butyldimethylsiloxy-21-ethoxyacetoxy-6-hydroxy-6,10J2,16,20-pentamethyl^ 
18,1 9-epoxytricQsa-8, 1 2, 1 4-trien-1 1 -olide 

[0381] 



OAc 




[0382] Ethoxyacetic acid (23 mg, 0.22 mmol), dicyclohexylcarbodiimide (55 mg, 0.27 mmol) and dimethylaminopy- 
ridine (5.4 mg, 0.27 mmol) were added to a solution of (8E,1 2E,14E)-7-acetoxy-3-t-butyldimethylsiloxy-6,21 -dihydroxy- 
6,1 0,1 2,1 6,20-pentamethyl-1 8,1 9-epoxytricosa-8, 12,1 4-trien-11 -olide (29 mg, 0.044 mmol) in dichloromethane (3 mL) 
at room temperature. The mixture was stirred at room temperature for 4 hours. The reaction mixture was diluted with 
ethyl acetate, and filtered through Gelite. The filtrate was washed with brine, dried over anhydrous magnesium sulfate 
and evaporated. The resulting crude product was purified by silica gel column chromatography (Kanto silica gel 60N, 
spherical, neutral, 40 to 100 ^m, eluate; hexane:ethyl acetate=70:30) to obtain the title compound (28 mg, 85%) as a 
colorless oil. 

ESI-MS m/z 759(M+Na)+. 

(8E, 1 2E, 1 4E)-7-Acetoxy-3-t-butyldimethylsiloxy-21 -ethoxyacetoxy-6-(1 -ethoxyethoxy)-6, 1 0,12,1 6,20-pentamethyl- 
18,1 9-epoxytricosa-8, 1 2, 1 4-trien-1 1 -olide 

[0383] 



OAc 




[0384] Ethyl vinyl ether (82 mg, 1 .1 mmol) and pyridinium p-toluenesulfonate (9.2 mg, 0.036 mmol) were added to 
a solution of 7-acetoxy-3-t-butyldimethylsiloxy-21 -ethoxyacetoxy-6-hydroxy-6,1 0,1 2,16, 20-pentamethy 1-1 8,1 9-epox- 
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ytricosa-8,12,14-trien-11-olide (27 mg, 0.036 mmol) in dichloromethane (1.5 mL) at room temperature. The mixture 
was stirred at room temperature for 1 7 hours. The reaction solution was diluted with ethyl acetate, washed with brine, 
dried over anhydrous magnesium sulfate and evaporated. The resulting crude product was purified by silica gel column 
chromatography (Kanto silica gel 60N, spherical, neutral, 40 to 1 00 p.m, eluate; hexane:ethyl acetate=80:20) to obtain 
the title compound (1 6 mg, 54%) as a colorless oil. 
ESI-MS m/z 831(M+Na)+. 

(8E,12E,14E)-7-Acetoxy-21-ethoxvacetoxy-6-(1-ethoxyethoxy) 3-hvdroxv-6,10,12,16,20-pentamethyl- 
18,1 9-epoxytricosa-8, 1 2, 1 4-trien-1 1 -olide 

[0385] 



OAc 




[0386] A 1 .0 M solution of tetrabutylammonium fluoride in tetrahydrofuran (0.037 mL, 0.037 mmol) was added to a 
solution of (8E,12E,14E)-7-acetoxy-3-t-butyldimethylsiloxy-21-ethoxyacetoxy-6-(1-ethoxyethoxy)-6,1 0,1 2,16, 20-pen- 
tamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (15 mg, 0.018 mmol) in tetrahydrofuran (1 mL) at room tempera- 
ture. The mixture was stirred at room temperature for 2 hours. The reaction mixture was diluted with ethyl acetate, 
washed with brine, dried over anhydrous magnesium sulfate and evaporated. The resulting crude product was purified 
by silica gel column chromatography (Kanto silica gel 60N, spherical, neutral, 40 to 100 ^,m, eluate; hexane:ethyl 
acetate=50:50) to obtain the title compound (8.8 mg, 68%) as a colorless oil. 
ESI-MS m/z 717(M+Na)+. 

(8E,12E,14E)-7-Acetoxy-21-ethoxyacetoxy-3,6-dihydroxy-6,10,12,16,20-pentamethvl-18,19-epoxytricosa- 
8,12,14-trien-11-olide (Compound B25) 

[0387] 



Compound B25 



OAc 




[0388] Pyridinium p-toluenesulfonate (29 mg, 0.12 mmol) was added to a solution of (8E,12E,14E)-7-acetoxy- 
21 -ethoxyacetoxy-6-(1 -ethoxyethoxy)-3-hydroxy-6, 10,12,1 6,20-pentamethyl-1 8, 1 9-epoxytricosa-8,1 2, 1 4-trien-1 1 -ol- 
ide (8.0 mg, 0.012 mmol) in methanol (1 .0 mL) at room temperature, followed by stirring at the same temperature for 
one hour. After the reaction mixture was diluted with ethyl acetate, it was washed with brine, dried over anhydrous 
magnesium sulfate and evaporated. The resulting crude product was purified by thin layer chromatography (MERCK 
Silicagel 60 F254, 0.25 mm, developing solution; hexane:ethyl acetate=1 :2) to obtain the title compound (4.0 mg, 56%) 
as a colorless oil. 

^H-NMR spectrum (CD3OD, 400MHz) 5(ppm): 0.87(3H,d,J=6.8Hz), 0.89(3H,d,J=7.2Hz), 0.90(3H,t,J=7.2Hz), 1 .07(3H, 
d,J=6.8Hz), 1.18(3H,s), 1 .21 (3H,t,J=7.2Hz), 1.24-1.70 (9H,m) , 1.74(3H,s), 2.05(3H,s), 2.41 -2.50(1 H,m), 2.51(2H,d, 
J=3.6Hz), 2.55(1 H,dd,J=2.4,8.0Hz), 2.54-2.60(1 H,m), 2.72(1 H,dt,J=2.4,5.6Hz), 3.58(2H,q,J=7.2Hz), 3.74-3,81 (1 
m), 4.11(2H,s), 4.94-5.00(2H,m), 5.03(1 H,d,J=1 0.8Hz), 5.56(1 H,dd,J=9. 6,1 5.2Hz), 5.64(1 H,dd,J=8.0,14.8Hz), 5.69 
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(1H,dcl,J=9.6, 14.8Hz), 6.08(1 H,d,J=1 0.8Hz), 6.32(1 H,dd,J=1 0.8, 14. 8Hz); ESI-MS m/z 645 (M+Na)+. 

Example B26 (8E^12E J 4E)-7-AcetQxy-3-ethoxvacetvlacetoxy-6,21 -dihydroxy-6J0 J 2 J 6,20-pentaiTiethyl- 

18,19-epQxythcQsa-8,12,14-trien-11-Qlide (Compound B26) 

[0389] 



Compound B26 



OAc 




[0390] Ethoxyacetylacetic acid was esterified with (8E,12E,14E)-7-acetoxy-6,21-bis(1-etlioxyethoxy)-3-hydroxy- 
6,10,12,16,20-pentametliyl-18,19-epoxytricosa-8,12,14-trien-11-olide through the similar synthetic route as Example 
B24, to give the title compound as a colorless oil. 

1H-NIVIR spectrum (CD3OD, 400MHz) 6(ppm): 0.88(3H,d,J=6.4Hz), 0.90(3H,d,J=7.2Hz), 0.93(3H,t,7.2Hz), 1 .08(3H,d, 
J=6.8Hz), 1.18(3H,s), 1 .21 (3H,t,J=7.2Hz), 1 .26-1 .72(9H,m), 1.74(3H,s), 2.06(3H,s), 2.42-2.52(1 H,m), 2.54-2.62(1 H, 
m), 2.63(2H,d,J=4.4Hz), 2.65(1 H,dd,J=2.0,8.4Hz), 2.72(1 H,dt,J=2.4,5.6Hz), 3.46-3.52(1 H,m), 3.62(2H,q,J=7.2Hz), 
4.24(2H,s), 4.72(2H,s), 4.93-4.97(1 H,m), 4.99(1 H,d,J=6.0Hz), 5.02(1 H,d,J=4.8Hz), 5.56(1 H,dd,J=9. 6, 15.2Hz), 5.66 
(1 H,dd,J=8.4,14.8Hz), 5.71 (1 H,dd,J=9.6,15.2Hz), 6.09(1 H,d,J=1 0.OHz), 6.32(1 H,dd,J=10.8,1 5.2Hz); ESI-MS m/z 703 
(M+Na)+. 

Example B27 (8E,12E,14E)-7-Acetoxy-3,6-dihydroxy-21-dihydxoxyacetoxy-6,10,12,16,20-pentamethyl- 
18,19-epoxytricosa-8,12,14-trien-11-olide (Compound B27) 

[0391] 



Compound B27 



OAc 




[0392] Ethoxyacetylacetic acid was esterified with (8E,12E,14E)-7-acetoxy-6,21-dihydroxy-3-t-butyldimethylsiloxy- 
6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide through the similar synthetic route as Example 
B25, to give the title compound was obtained as a colorless oil. 

^H-NMR spectrum (CD3OD, 400MHz) 5(ppm): 0.87(3H,d,J=6.4Hz), 0.89(3H,d,J=7.2Hz), 0.90(3H,t,J=7.2Hz), 1 .07(3H, 
d,J=6.8Hz), 1.18(3H,s), 1 .28-1 .70(9H,m), 1 .74(3H,d J=1 .2Hz), 2.06(3H,s), 2.41-2.50(1 H,m), 2.50-2.60(1 H,m), 2.52 
(2H,d,J=4Hz),2.56(1H,dd,J=2.0,8.0Hz),2.72(1H,dt,J=2.4,6.0Hz),3.74-3.82(1H,m),4.13(2H,s),4.96-5.20(2H,m),5.04 
(1 H,d,J=9.6Hz), 5.60(1 H,ddJ=1 0.0,1 5.2Hz), 5.65(1 H,dd,J=8.4,1 5.2Hz), 5.69(1 H,dd,J=9.6,1 5.2Hz), 6.08(1 H,d, 
J=10.8Hz), 6.32(1 H,dd,J=10.8,14.4Hz); ESI-MS nn/z 617(M+Na)+ 
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Example B28 (8E,12E J4E)-7-Acetoxy-3,6-dihydroxy-6J 0 J2 J6,2Q-pentamethyl-21-dimethylan^inoacetoxy- 
18,1 9-epoxytricosa-8,12,14-trien-11 -olide (Compound B28) 

[0393] 



Compound B28 



OAc 




[0394] (8EJ2EJ4E)-7-acetoxy-3-t-butyldimethylsiloxy-21-dimethylaminoacetoxy)-6-hydroxy-6,1 0,12,1 6,20-pen- 
tamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide was synthesized by the similar synthetic method as Example B25. 
To the compound (4.0 mg, 0.0054 mmol) was added a mixed solution of trifluoroacetic acid:tetrahydrofuran:H20=1 : 
10:5, followed by stirring for 2 hours. The reaction mixture was poured into an aqueous saturated sodium bicarbonate 

solution, and the mixture was extracted with ethyl acetate. The organic layerwas washed with brine, dried over MgS04 
and evaporated. The resulting crude product was purified by thin layer chromatography (MERCK Silicagel 60 F254, 
0.25 mm, developing solution; hexane:ethyl acetate=1:2) to obtain the title compound (1.0mg,29%) as a colorless oil. 
^H-NMR spectrum (CD3OD, 400MHz) 5(ppm): 0.86-0.91 (6H,m), 0.90(3H,t,J=7.2Hz), 1 .07(3H,d,J=6.8Hz), 1 .18(3H,s), 
1.26-1. 71 (9H,m), 1 .74(3H,d,J=0.8Hz), 2.06(3H,s), 2.34(6H,s), 2.41 -2.50(1 H,m), 2.52(2H,d,J=4.0Hz), 2.55(1 H,dd, 
J=2.0, 8.4Hz), 2.50-2.58(1 H,m), 2,71 (1 H,dt,J=2. 0,5. 6Hz), 3.24(2H,s), 3.74-3.82(1 H,m), 4.94-5.00(1 H,m), 5.04(2H,d, 
J=9.6Hz), 5.56(1H,dd,J=9.6,15.2Hz), 5.64(1 H,dd,J=8.0,15.2Hz), 5.69(1 H,dd,J=9.6,15.2Hz), 6.08(1 H,d,J=11 .2Hz), 
6.32(1H,dd,J=10.8,14.8Hz); ESI-MS m/z 622(M+H)+. 

Example 829 (8E,12E,14E)-7-Acetoxy-3-6-dihydroxy-6,1 0,1 2,16, 20-pentamethyl-21 -nicotinoxy- 
18,19-epoxytricosa-8,12,14-trien-11-olide (Compound B29) 

[0395] 



Compound B29 



OAc 




[0396] The title compound was obtained as a colorless oil by the similar synthetic method as Example B25, using 

nicotinic acid as the 21 -position substituent. 

■"H-NMR spectrum (CD3OD, 400MHz) 5(ppm): 0.86(3H,d,J=6.8Hz), 0.94(3H,t,J=7.2Hz), 1 .01 (3H,d,J=6.8Hz), 1 .04(3H, 
d,J=6.8Hz), 1.18(3H,s), 1 .24-1 .84(9H,m), 1 .72(3H,d,J=1 .2Hz), 2.06(3H,s), 2.40-2.48(1 H,m), 2.51 (2H,d,J=4.0Hz), 
2.50-2.59(1 H,m), 2.62(1 H,dd,J=2.4,8.4Hz), 2.75(1 H,dt,J=2.0,5.6Hz), 3.72-3.83(1 H,m), 5.03(1 H,d,J=1 0.8Hz), 5.04 
(1 H,d,J=1 0.OHz), 5.1 7-5.24(1 H,m), 5.55(1 H,dd,J=9.6,15.2Hz), 5.60(1 H,dd,J=8.8,14.8Hz), 5.69(1 H,dd,J=9.6,1 5.2Hz), 
6.06(1H,d,J=9.6Hz), 6.29(1 H,dd,J=1 1 .2,1 4.4Hz), 7.59(1 H,ddd,J=1 .2,4.8,8. OHz), 8.41 (1 H,ddd,J=1 .6,1 .6,8.0Hz), 8.76 
(1H,dd,J=1.6,4.8Hz), 9.13(1 H,dd,J=0.8,2.0Hz); ESI-MS m/z 664(M-i-Na)+. 

Example B30 (8 E, 1 2 E , 1 4 E)-7-Acetoxy-3-21 -dibenzoloxy-6 hydroxy-6,1 0,12,1 6, 20-pentamethyl- 

18,1 9-epoxytricosa-8,1 2, 1 4-trien-1 1 -olide (Compound B30-1 ), (8E,1 2E, 1 4E)-7-acetoxy-3-benzoloxy-6,21 -dihydroxy- 

6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (Compound B30-2), and (8E,12E,14E)- 
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7-acetQxy-21 -benzoloxy-3,6-dihydrQxy-6, 1 0, 1 2,1 6,2Q-pentannethyl-1 8, 1 9-epoxytricosa-8,1 2, 1 4-trien-1 1 -olide 
(Compound B30-3) 

[0397] 



Compound B30-1 Compound B30-2 




Compound B30-3 




[0398] A solution of (8E,12E,14E)-7-acetoxy-3,6,21-trihydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa- 
8,12,14-trien-11-olide (55,6 mg, 103.6 ja,mol) in dichloromethane (1 .0 mL) was ice-cooled, followed by adding dinneth- 
ylaminopyridine (40.0 nng, 327.4 ^innol). After stirring for about 30 min., benzoyl cliloride (19.0 ^iL, 163.5 ^imol) was 
added tliereto and the tennperature was raised to room temperature. After stirring for 2.5 hours, the reaction solution 
was diluted with ethyl acetate (1 0 mL) and washed with purified water (2 ml) for two times and with brine (2 mL). The 
resulting organic layer was dried over anhydrous sodium sulfate, filtered, and then concentrated. The crude product 
obtained was purified by thin layer chromatography (ethyl acetate, MERCK Silicagel 60 F254, 0.5 mm) to obtain the 
title Compound B30-1 (15.0 mg, 20.1 ^imoL 19.4%), Compound B30-2 (24.8 mg, 38.7 \imo\, 37.4%) and Compound 
B30-3 (3.8 mg, 5.9 ^mol, 5.7%) as colorless oils, respectively. 

Compound B30-1 

[0399] 1H-NMR spectrum (CD3OD, 400MHz) 5(ppm): 0.89(3H,d,J=7Hz), 0.92(3H,t,J=7Hz), 0.98(3H,d,J=7Hz), 1 .01 
(3H,d,J=7Hz), 1 .20(3H,s), 1 .32-1 .41 (1 H,m), 1 .42-1 .51 (1 H,m), 1 .53-1 .68(3H,m), 1 .70-1 .82(4H,m), 1 .73(3H,d, 
J=0.7Hz), 2.06(3H,s), 2,35-2.47(1 H,m), 2,55-2.78(5H,m), 5.02(1 H,d,J=1 1 Hz), 5.06(1 H,d,J=1 OHz), 5.08-5.1 5(1 H,m), 
5.17(1H,dt,J=5,7Hz), 5.57(1H,dd,J=9,15Hz), 5.62(1 H,dd,J=1 0,15Hz), 5.74(1 H,dd,J=1 0,15Hz), 6.08(1 H,d,J=11 Hz), 
6.28(1 H,dd,J=10,15Hz), 7.43-7.50(4H,m), 7.58-7.62(2H,m), 7.99-8.02(2H,m), 8.03-8.08(2H,m); FAB-I\/IS m/z 745 
(M-i-H)+. 

Compound B30-2 

[0400] ""H-N MR spectrum (CD3OD, 400MHz) 5(ppm): 0.89(3H,d,J=7Hz), 0.90(3H,d,J=7Hz), 0.93(3H,t,J=8Hz), 1.06 
(3H,d,J=7Hz), 1.14-1 .21 (1 H,m), 1 .20(3H,s), 1 .41-1 .54(4H,m), 1 .59-1 .68(2H,m), 1 .68-1 .80(2H,m), 1 .75(3H,s), 2.06(3H, 
s), 2.40-2.50(1 H,m),2.56-2.72(2H,m), 2.64(1 H,dd,J=2,8Hz), 2.69(1 H,dd,J=3,15Hz), 2.76(1 H,dd,J=4,15Hz), 3.50(1H, 
dt,J=4,8Hz), 5.03(1 H,d,J=1 1 Hz), 5.06(1 H,d,J=1 OHz), 5.03-5.1 4(1 H,m), 5.62(1 H,dd,J=1 0,1 5Hz), 5.66(1 H,dd, 
J=8,15Hz), 5.74(1 H,dd,J=10,15Hz), 6.11 (1 H,d,J=11 Hz), 6.32(1 H,dd,J=10,15Hz), 7.43-7.50(2H,m), 7.58-7.62(1 H,m), 
8.03-8.08(2H,m); FAB-MS m/z 639(M-H)-. 

Compound B30-3 

[0401] ""H-NMR spectrum (CD3OD, 400MHz) 5(ppm): 0.86(3H,d,J=7Hz), 0.92(3H,t,J=8Hz), 0.99(3H,d,J=7Hz), 1 .02 
(3H,d,J=7Hz), 1.18(3H,s), 1 .33-1 .44(3H,m), 1.54-1.70 (4H,m) , 1 .72(3H,d,J=1 .1 Hz), 1 .72-1 .84(2H,m), 2.06(3H,s), 
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2.48-2.50(1 H,m), 2.51 (2H,d,J=3Hz), 2.50-2.62(1 H,m), 2.60(1 H,clcl,J=2,7Hz), 2.74(1 H,dt,J=2, GHz), 3.72-3.80(1 H,nn), 
5.03(1H,d,J=11Hz), 5.04(1H,d,J=10Hz), 5.1 8(1 H,dt,J=5.7Hz), 5.55(1 H,dd,J=1 0,15Hz), 5.57(1 H,dd,J=8,1 5Hz), 5.69 
(1H,dd,J=10,15Hz), 6.05(1 H,dJ=1 1Hz), 6.28(1 H,dd,J=11 ,15Hz), 7.46-7.53(2H,m), 7.59-7.65(1 H,m), 7.99-8.05(2H, 
m); FAB-MS m/z 641(M+H)+. 

5 

Example B31 (8E,12E)-7-Acetoxy-3,6,21-tnhydrQxy-6J0,12,16,2Q-pentamethyl-14,15,1 8,19-diepoxytricosa- 
8,12-dien-11 -olide and (8E,14E)-7-acetoxy-3,6,21-trihydroxy-6,10,12J6,20-pentamethyl-12,13,18J9-diepoxytricosa- 
8,14-dien-11-olide (Compound 831) 

10 [0402] 

OAc OAc 



15 




Compound B31 



[0403] A solution of (8E,12E,14E)-7-acetoxy-3, 6,21 -trihydroxy-6,1 0,1 2,1 6,20-pentamethyl-1 8,1 9-epoxytricosa- 
8,12,14-trien-11-olide (21.7 nng, 40.4 ^imoi) in methylene chloride (0.5 mL) was cooled to -30°C, MCPBA (26.4 mg, 
76.5 Limol) was added thereto, followed by stirring for 17.5 hours. After the temperature was raised to room temperature, 

25 a saturated sodium bicarbonate aqueous solution (1 .0 mL) was added, and the mixture was extracted with chloroform 
(12 mL). The organic layer obtained was dried over anhydrous sodium sulfate, filtered and then concentrated. The 
resulting crude product was purified by thin layer chromatography (MERCK Silicagel 60 F25, 0.5 mm, developing 
solution; toluene:acetone=1 :1) to obtain the title compound (9.3 mg, 16.8 fxmol, 41 .6%) as a colorless oil. 
■"H-NMR Spectrum(CD3OD,400MHz) 6 (ppm): 0. 83-0.97(23. 6H,m), 0.98-1 .12(13.2H), 1 .15-1 .1 9(8.7H,m), 1.21-1.40 

30 (13.4H,m), 1.43-1. 65(1 7.8H,m), 1 .70-1 .84(6. 9H,m), 2.03-2.06(8.9H,m), 2.43-2.77(1 5.5H,m), 2.84-2.88(1 .6H,m), 
3. 40-3.47(2. 5H,m), 3.47-3.56(2.7H,m), 3. 70-3. 80(3. OH, m), 4.48-4.52(1 .OH,m), 5.00-5.08(4.3H,m), 5.1 9-5.23(1 .4H,m), 
5.39-5.46(1 .2H,m), 5.50-5.72(5.91 H,m), 5.92-6.00(1 .OH,m); FAB-MS m/z 553(M-hH)+. 

Example B32 (8E,12E,14E)-7-Acetoxy-6-hydroxy-6,10,12,16,20-pentamethyl-3,21-di(4-nitro-phenoxycarboxy)- 
35 18,19-epoxytricosa-8,12,14-trien-11-olide (Compound B32) 

[0404] 



Compound B32 



OAc 



45 




50 

[0405] A solution of (8E,1 2E,1 4E)-7-acetoxy-3,6,21 -trihydroxy-6,1 0,12,1 6, 20-pentamethyl-1 8,1 9-epoxytricosa- 
8,12,14-trien-11 -olide (32.1 mg, 60.0 jo^mol) in dichloromethane (2.0 mL) was ice-cooled, followed by adding dimethyl- 
aminopyridine (4.2 mg, 34.4 iimol) and triethylamine (85.0 ^L, 0.6 mmol). After stirring for about 20 min. , 4-nitrophenyl 
chloroformate (61 .8 mg, 306.4 ^mol) was added. The temperature was raised to room temperature and the mixture 
55 was stirred for 2.5 hours. Further, dimethylaminopyridine (4.2 mg, 34.4 ^imol) and 4-nitrophenyl chloroformate (23.4 
mg, 116.4 jimol) were added thereto under ice-cooling, and the temperature was raised to room temperature. After 
stirring for 1 .5 hours, the mixture was diluted with ethyl acetate (20 mL), and washed with a saturated sodium bicar- 
bonate aqueous solution (4 mL) and brine (2 mL). The organic layer obtained was dried over anhydrous sodium sulfate, 
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filtered and then concentrated. The resulting crude product was purified by silica gel column chromatography (MERCK 
Sllicagel 60, 63 to 200 \Lm, eluate; hexane:ethyl acetate=2:1) to obtain the title compound (23.3 mg, 26.9jimol, 44.8%) 
as a colorless oil. 

1H-NMR Spectrum(CD3OD,400IVIHz) 6 (ppm) : 0.88(1 H,d,J=7Hz), 0 . 96 (3H, t, J=8Hz) , 0.98(3H,d,J=7Hz), 1 .08 (3H, 
5 d, J=7Hz) , 1.20(3H,s), 1 .39-1 .48(2H,m), 1 .55-1 .82(7H,m), 1 .74(3H,d,J=0.7Hz), 2. 06 (3H, s) , 2.43-2.52(1 H,m), 
2.55-2.63(1 H,m), 2.64(1 H,dd,J=2,8Hz), 2.68(1 H,dd,J=3,15Hz), 2.78(1 H,dt,J=2,6Hz), 2.87(1 H,dd,J=4,1 5Hz), 5.01 (1 H, 
d,J=11Hz), 5.04(1 H,dd,J=8,15Hz), 5.73(1 H,dd,J=1 0,15Hz), 6.11(1 H,d,J=10Hz), 6.32(1 H,dd,J=11 ,15Hz), 7.43-7.50 
(4H,m), 8.27-8.32(4H,m); 
FAB-MS m/z 867(M+H)+. 

10 

Example B33 (8E,12E,14E)-7-Acetoxy-3,21-dicarbamoyloxy-6-hydroxy-6,10,12,16,20-pentamethyl- 
18,19-epoxytricosa-8,12,14-trien-11-olide (Compound B33-1) and (8E,12E,14E)-7-acetoxy-21-carbamoyloxy- 
3-ethvlcarboxv-6-hydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (Compound B33-2) 

15 [0406] 



20 




Compound B33-1 Compound B33-2 

25 

[0407] (8E,12E,14E)-7-acetoxy-6-hydroxy-6,10,12,16,20-pentamethyl-3,21-di(4-nitro-phenylcarboxy)-18,19-epox- 
ytricosa-8,12,14-trien-11-olide (42.2 mg, 48.7 jimol) was dissolved in ethanol (1.0 mL), followed by adding a 28% 
aqueous ammonia (40 |aL) under ice-cooling. The temperature was raised to room temperature and the mixture was 
stirred overnight. The reaction solution was concentrated, and the resulting crude product was purified by thin layer 
30 chromatography (MERCK Silicagel 60 F254, 0.5 mm, developing solution; ethyl acetate: hexane=5:1) to obtain the title 
Compound B33-2 (6.0 mg, 9.2 ^imol, 18.9%) and Compound B33-1 (9.2 mg, 14.8 ^imol, 30.4%) as colorless oils, 
respectively. 

Compound B33-1 

35 

[0408] 1 H-NMR Spectrum (CD3OD, 400MHz) 5 (ppm): 0.88(3H,d,J=8Hz), 0.89(3Hl,J=7Hz), 0.90(3H,d,J=7Hz), 1 .07 
(3H,d,J=7Hz), 1.17(3H,s), 1 .35-1 .52(4H,m), 1 .55-1 .73(5H,m), 1 .74(3H,d,J=0.7Hz), 2.05(3H,s), 2.41-2.50(1 H,m), 
2.54-2.67(3H,m), 2.58(1 H,dd,J=2,8Hz), 2.72(1 H,dt,J=2,6Hz), 4.67-4.74(2H,m), 4.99(1 H,d,J=11 Hz), 5.01(1H,d, 
J=10Hz), 5.55(1 H,dd,J=10,15Hz), 5.66(1 H,dd,J=8,15Hz), 5.71 (1H,dd,J=10,15Hz), 6.08(1 H,d,J=11 Hz), 6.32(1H,dd, 
40 J=11,15Hz); FAB— MS m/z 623(M+H)+. 

Compound B33-2 

[0409] ■'H-NMRSpectrum(CD3OD,400MHz)6(ppm): 0.88(3H,d,J=8Hz), 0.89(3H,t,J=7Hz), 0.90(3H,d,J=7Hz), 1.07 
45 (3H,d,J=7Hz), 1 .1 8(3H,s), 1 .27(3H,t,J=7Hz), 1 .37-1 .70(9H,m), 1 .74(3H,s), 2.05(3H,s), 2.41 -2.50(1 H,m), 2.54-2.64(3H, 
m), 2.69-2.76(2H,m), 4.1 6(2H,q J=7Hz), 4.68-4.73(2H,m), 4.98(1 H,d,J=11 Hz), 5.02(1 H,d,J=1 OHz), 5.57(1 H,dd, 
J=:1 0, 1 5Hz), 5.66(1 H,dd,J=8,15Hz), 5.71 (1 H,dd,J=1 0,15Hz), 6.09(1 H,d,J=1 1 Hz), 6.31 (1 H,dd,J=1 1 ,1 5Hz); FAB-MS m/ 
z 652(M+H)+. 

50 



55 
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Example B34 (1 2E, 1 4E)-7-AcetQxy-3,6, 1 8-trihydroxy 6,1 0,1 2,1 6,20-pentamethyl-1 9,21 -carbonyldioxytricosa- 
8,12,14-trien-11-olide (Compound B34-1) and (8E,12E,1 4E)-7-acetoxy-6-carbamoyloxy-3,1 8-dihydroxy- 
6,10,12,16,20-pentamethyl-19,21-carbonyldioxytricosa-8,12,14-trien-11-olide (Compound B34-2) 

5 [0410] 



Compound B34-1 Compound B34-2 



10 




[0411] A solution of (8E,12E,14E)-7-acetoxy-3-t-butyldimethylsilyloxy-6,21-dihydroxy-6,10,12,16,20-pentamethyl- 

20 1 8,1 9-epoxytricosa-8,12,14-trien-11 -elide (28.5 mg, 43.8 ^imol) in diclilorometliane (1.0 mL) was ice-cooled, and 
dimethylaminopyridine (7.4 mg, 60.6 ^xmol) and triethylamine (38.0 ^L, 274.2 jimol) were added thereto. After stirring 
for about 20 min., 4-nitrophenyl chloroformate (27.2 mg, 135.0 |a,mol) was added, the temperature was raised to room 
temperature and the mixture was stirred for 1 6 hours. Further, dimethylaminopyridine (9.2 mg, 75.3 LLmol), triethylamine 
(38.0 ^L, 274.2 ^.mol) and 4-nitrophenyl chloroformate (35.9 mg, 177.9 fimol) were added thereto under ice-cooling, 

25 and the temperature was raised to room temperature. After stirring for 1 9 hours, the reaction solution was diluted with 
ethyl acetate (20 mL), and washed with a saturated sodium bicarbonate aqueous solution (1 mL), purified water (2 
mL) and brine (2 mL). The resulting organic layer was dried over anhydrous sodium sulfate, filtered and then concen- 
trated. The product was dissolved in tetrahydrofuran (0.5 mL) and 28% aqueous ammonia (60 ^iL) was added thereto, 
followed by stirring for 1 .5 hours. The reaction solution was diluted with ethyl acetate (20 mL), and washed with purified 

30 water (2 mL) twice and brine (2 mL). The resulting organic layer was dried over anhydrous sodium sulfate, filtered, and 
then concentrated. The resulting crude product was purified by thin layer chromatography (MERCK Silicagel 60 F254, 
0.5 mm, developing solution; ethyl acetate :hexan e=1 :1) to obtain (8E,12E,14E)-7-acetoxy-3-t-butyldimethylsilyloxy- 
21-carbamoyloxy-6-hydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (18.5 mg, 26.7 
jimol, 56.9% (2 steps)) and (8E,12E,14E)-7-acetoxy-3-t-butyldimethylsilyloxy-6,21-dicarbamoyloxy-6,10,12,16, 

35 20-pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (10.5 mg, 14.2 ^mol, 30.3% (2 steps)). The resulting (8E, 
12E,14E)-7-acetoxy-3-t-butyldimethylsilyloxy-21-carbamoyloxy-6-hydroxy-6,1 0,12,1 6, 20-pentamethyl-1 8,1 9-epox- 
ytricosa-8,12,14-trien-11-olide was dissolved in tetrahydrofuran (0.1 mL), and purified water (0.2 mL) and acetic acid 
(0.3 mL) were added thereto. After stirring overnight, the reaction solution was diluted with ethyl acetate (20 mL), and 
washed with a saturated sodium bicarbonate aqueous solution (2 mL), purified water (2 mL) and brine (2 mL). The 

40 resulting organic layer was dried over anhydrous sodium sulfate, filtered and then concentrated. The resulting crude 
product was purified by preparative H PLC (SHISEIDO Capcell pak CI 8, 10 mm I.D. x 250 mm, acetonitrile:water=40: 
60, 4.0 mL/min.) to obtain the title Compound B34-1 (5.98 mg, 10.3 jimol, 38.6%) as a colorless oil. Further, (8E,12E, 
14E)-7-acetoxy-3-t-butyldimethylsilyloxy-6,21 -dicarbamoyloxy-6,1 0,1 2,1 6,20-pentamethyl-1 8,1 9-epoxytricosa- 
8,12,14-trien-11-olide was dissolved in tetrahydrofuran (0.1 mL), and purified water (0.2 mL) and acetic acid (0.3 mL) 

45 were added thereto. After stirring over night, it was diluted with ethyl acetate (20 mL), and washed with a saturated 
sodium bicarbonate aqueous solution (2 mL), purified water (2 mL) and brine (2 mL). The resulting organic layer was 
dried over anhydrous sodium sulfate, filtered and then concentrated. The resulting crude product was purified by pre- 
parative HPLC (SHISEIDO Capcell pak CI 8, 10 mm I.D. x 250 mm, acetonitrile:water=40:60, 4.0 mL/min.) to obtain 
the title Compound B34-2 (3.66 mg, 5.9 \imo\, 41 .5%) as a colorless oil. 

50 

Compound B34-1 

[0412] 1H-NMR Spectrum(CD3OD,400MHz)6(ppm): 0.87(3H,d,J=7Hz) , 0.90(3H,d J=7Hz), 1 .01 (3H,t,J=8Hz), 1.08 
(3H,d,J=7Hz), 1.18(3H,s), 1 .33-1 .42(3H,m), 1 .55-1 .67(3H,m), 1 .74(3H,d,J=1 .1 Hz), 1 .69-1 .83(2H,m), 2.05(3H,s), 
55 2.32-2.40(1 H,m), 2.52(2H,d,J=4Hz), 2.53-2.62(2H,m), 3.55(1 H,ddd,J=2,1 0,1 OHz), 3.74-3.81 (1 H,m), 4.22(1H,dd, 
J=3,9Hz), 4.50(1 H,ddd,J=2,6,8Hz), 5.04(1 H,d,J=1 OHz), 5.05(1 H,d,J=1 1 Hz), 5.56(1 H,dd,J=1 0,1 5Hz), 5.61(1H,dd: 
J=8,15Hz), 5.69(1 H,dd,J=10,15Hz), 6.10(1 H,d,J=11 Hz), 6.34(1 H,dd,J=11 ,15Hz); FAB-MS m/z 579 (M-H)". 
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Compound B34-2 

[0413] 1H-NMR Spectrum(CD3OD,400MHz)6(ppm): 0.89(3H,d,J=7Hz), 0.90(3H,d,J=7Hz), 1 .01 (3H,t,J=7Hz), 1.08 
(3H,d,J=7Hz), 1.35-1.52(2H,m), 1 .54-1 .67(3H,m), 1.57(3H,s), 1 .71-1 .85(2H,m), 1 .75(3H,d,J=1 .1 Hz), 2.01(3H,s), 
5 2.31-2.40(2H,m), 2.49(2H,d,J=4Hz), 2.53-2.63(2H,m), 3.55(1 H,ddd,J=2,1 0,10Hz), 3.75-3.81 (1 H,m), 4.22(1H,dd, 
J=3,9Hz), 4.50(1 H,ddd,J=2,6,8Hz), 4.96(1 H,d,J=1 GHz), 5.06(1 H,d,J=1 1 Hz), 5.60(1 H,dd,J=10,1 5Hz), 5.61(1H,dd, 
J=8,15Hz), 5.74(1H,dd,J=10,15Hz), 6.11 (1 H,d,J=12Hz), 6.34(1 H,dd,J=10,15Hz); FAB-MS m/z 646(M+Na)+ 622 
(M-H)-. 

10 Example 835 (8E,12E,14E)-7-Acetoxy-3-carbamoyloxy-6,21-dihydroxy-6,1 0,12,16,20-pentamethyl- 
18,1 9-epoxytricosa-8,12,14-trien-11 -olide (Compound B35-1) and (8E,12E,14E)-7-acetoxy-21 -carbamoyloxy- 
3,6-dihydrQxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,22,14-trien-11-olide (Compound B35-2) 

[0414] 

15 



Compound B35-1 Compound B35-2 



25 




[0415] A solution of (8E, 12E,1 4E)-7-acetoxy-3, 6,21 -trihydroxy-6,1 0,1 2,1 6,20-pentamethyl-1 8,1 9-epoxytricosa- 
8,12,14-trien-11-olide (105 mg, 195.6 jo-mol) in dichloromethane (4.0 mL) was ice-cooled, followed by adding dimeth- 

30 ylaminopyridine (34.1 mg, 279.1 ^mol) and triethylamine (165 |xL, 1.18 mmol). After stirring for about 20 min., 4-nitro- 
phenyl chloroformate (123.0 mg, 610.2 |xmol) was added thereto, and the temperature was raised to room temperature 
and the solution was stirred for 16 hours. The reaction mixture diluted with ethyl acetate (40 mL), and washed with a 
saturated sodium bicarbonate aqueous solution (4 mL) for three times, purified water (4 mL) and brine (4 mL). The 
organic layer obtained was dried over anhydrous sodium sulfate, filtered and then concentrated. The resulting crude 

35 product was purified by silica gel column chromatography (MERCK Silicagel 60, 63 to 200 jxm, eluate; hexane:ethyl 
acetate=3:2 to 1:1) and thin layer chromatography (MERCK Silicagel 60 F254, 0.5 mm, developing solution; ethyl 
acetate:hexane=4:1) to obtain (8E, 12E,1 4E)-7-acetoxy-6,21-dihydroxy-6, 10,1 2,1 6,20-pentamethyl-3-(4-nitrophenyl- 
carboxy)-18,19-epoxytricosa-8,12,14-trien-11-olide (8.2 mg, 11.7 ^imol, 6.0%) and (8E,12E,14E)-7-acetoxy-3,6-dihy- 
droxy-6,10,12,16,20-pentamethyl-21-(4-nitrophenylcarboxy)-18,19-epoxytricosa-8,12,14-trien-11-olide(10.9mg, 15.5 

40 jimol, 7.9%). The resulting (8E, 12E,14E)-7-acetoxy-6, 21 -dihydroxy-6,1 0,12,1 6,20-pentamethyl-3-(4-nitrophenylcar- 
boxy)-1 8,1 9-epoxytricosa-8, 12,1 4-trien-11 -olide was dissolved intetrahydrofuran (0.5 mL) and 28% aqueous ammonia 
(20 ^L) was added thereto, followed by stirring for 21 .5 hours. The reaction solution was diluted with ethyl acetate (20 
mL), and washed with purified water (4 mL) twice and brine (4 mL). The resulting organic layer was dried over anhydrous 
sodium sulfate, filtered and concentrated. The resulting crude product was purified by thin layer chromatography (MER- 

45 CK Silicagel 60 F254, 0.5 mm, developing solution; ethyl acetate) to obtain the title Compound B35-1 (6.8 mg, 11 .7 
^tmol, 100.0%) as a colorless oil. Further, (8E,12E,14E)-7-acetoxy-3,6-dihydroxy-6,10,12,16,20-pentamethyl-21-(4-ni- 
trophenylcarboxy)-1 8,1 9-epoxytricosa-8,1 2,1 4-trien-11 -olide was dissolved in tetrahydrofuran (0.5 mL), 28% aqueous 
ammonia (20 jiL) was added, and the mixture was stirred for 21 .5 hours. The reaction solution was diluted with ethyl 
acetate (20 mL) and washed with purified water (4 mL) twice and brine (4 mL). The resulting organic layer was dried 

50 over anhydrous sodium sulfate, filtered and then concentrated. The resulting crude product was purified by thin layer 
chromatography (MERCK Silicagel 60 F254, 0.5 mm, developing solution; ethyl acetate) to obtain the title Compound 
B35-2 (8.0 mg, 13.8 jimol, 89.0%) as a colorless oil. 

Compound B35-1 

55 

[0416] ""H-NMR Spectrum(CD3OD,400MHz)6(ppm): 0.88(3H,d,J=7Hz), 0.89(3H,d,J=7Hz), 0.93(3H,t,J=7Hz), 1.08 
(3H,d,J=7Hz), 1.17(3H,s), 1 .1 7-1 .24(1 H,m), 1 .37-1 .55(5H,m), 1 .56-1 .72(3H,m), 1 .74(3H,d,J=1 .1 Hz), 2.05(3H,s), 
2.42-2.51 (1H,m), 2.51 -2.63(3H,m), 2.65(1 H,dd,J=2,8Hz), 2.72(1 H,dt,J=2,6Hz), 3.50(1 H,dt,J=4,8Hz), 4.66-4.73(1 H, 
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m), 5.00(1 H,d,J=1 1 Hz), 5.01 (1 H,d,J=1 OHz), 5.55(1 H,dd,J=1 0,15Hz), 5.66(1 H,dd J=8,15Hz), 5.71 (1 H,dd,J=1 0,15Hz), 
6.08(1 H,d,J=11 Hz), 6.32(1 H,dd,J=1 0,1 5Hz); FAB-MS m/z 580(M+H)+. 

Compound B35-2 

[0417] 1H-NMR Spectrum(CD3OD,400MHz)6(ppm): 0.87(3H,d,J=7Hz), 0.89(3H,t,J=7Hz), 0.90(3H,d,J=7Hz), 1.07 
(3H,d,J=7Hz), 1 .18(3H,s) J .33-1 .52(4H,m), 1 .55-1 .67(5H,m), 1 .74(3H,d,J=1 .1 Hz), 2.05(3H,s), 2.42-2.52(1 H,m), 2.52 
(2H,d,J=4Hz), 2.52-2.60(1 H,m), 2.58(1 H,dd,J=2,5Hz), 2.72(1 H,dt,J=2,6Hz), 3.74-3.80(1 H,nn), 4,70(1 H,dt,J=6,7Hz), 
5.03(1H,d,J=12Hz), 5.04(1 H,d,J=10Hz), 5.56(1 H,dd,J=1 0.1 5Hz), 5.65(1 H,dd,J=8,15Hz), 5.69(1 H,dd,J=1 0,15Hz), 
6.08(1 H,d,J=1 1Hz), 6.31 (1H,dd,J=1 0,1 5Hz); FAB-MS m/z 580(M+H)+. 

Example B36 (8 E, 1 2 E , 1 4 E)-7- Acetoxy-3- ((4-met hy Ip iperazi n 1 -yl)carbonyl)oxy-6,21 -dihydroxy- 

6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (Compound B36-1) and (8E,1 2E,14E)- 
7-acetoxy-21 -((4-methylpiperazin-1-yl)carbonyl)oxy-3,6-dihydroxy-6,1 0,12,1 6,20-pentamethyl-1 8,19-epoxytricosa- 
8,12,14-trien-11-olide (Compound B36-2) 

[0418] 



Compound B3 6-1 Compound B36-2 




[0419] The title Compound B36-1 (a colorless oil) and Compound B36-2 (a colorless oil) were synthesized by the 
similar method as Example B35. 

Compound B36-1 

[0420] ""H-NMR Spectrum(CD3OD,400MHz)5(ppm): 0.88(3H,d,J=5.1 Hz), 0.89(3H,d J=5.5Hz), 0,94(3H,t,J=7.3Hz), 
1.07(3H,d,J=7.0Hz), 1.18(3H,s), 1 .1 5-1 .22(1 H,m), 1 .34-1 .55(5H,m), 1 .57-1 .72(3H,m), 1 .73(3H,d J=1 .1 Hz), 2.05(3H, 
s), 2.30(3H,s), 2.35-2.51 (5H,m), 2.52-2.63(3H,m), 2.65(1 H,dd,J=2.2,8.1 Hz), 2.72(1 H,dt,J=2.2,5.9Hz), 3.45-3.55(4H, 
m), 3.55-3.69(1 H,m), 4.71 -4.80(1 H,m), 4.97(1 H,d,J=10.6Hz), 5.02(1 H,d,J=9.5Hz), 5.56(1 H.dd,J=9. 9,1 5.0Hz), 5.66 
(1 H,dd,J=8.4,15.0Hz), 5.71 (1 H,dd,J=9.9,15.0Hz), 6.09(1 H,d,J=1 0.6Hz), 6.32(1 H,dd,J=10.6,1 5.0Hz); ESI-MS m/z 663 
(M-i-H)+, 685(M-i-Na)+. 

Compound B36-2 

[0421] 1 H-NMR Spectrum(CD3OD,400MHz)5(ppm): 0.87(3H,d,J=6.6Hz), 0.89(3H,t,J=7.3Hz), 0.90(3H,d,J=7.0Hz), 
1.07(3H.d,J=7.0Hz), 1.18(3H,s), 1 .33-1 .69(9H,m), 1 .74(3H,d,J=1 .1 Hz), 2.05(3H,s), 2. 30 (3H, s) , 2.38-2.60 (6H,m) , 
2.51(2H,d,J=3,7Hz),2.55(1H,dd,J=2,2,7.7Hz),2.71(1H,dt,J=2.2,5.9Hz),3.44-3.53(4H,m),3.74-3.80(1H,m),4.75-4.83 
(1H,m), 5.03(1H,d,J=10.6Hz), 5.04(1 H,d,J=9.5Hz), 5.55(1 H,dd,J=9.5,15.0Hz), 5.65(1 H,dd,J=8.1 ,15.0Hz), 5.69(1H, 
dd,J=9.5,1 5.0Hz), 6.08(1 H,d,J=11 .OHz), 6.31 (1 H,dd,J=11 .0,15.0Hz); ESI-MS m/z 663(M-hH)+, 685(M+Na)+ 

Example B37 (8E,12E,14E)-7-AcetQxy-3-((4-piperidin-1 -yl)-piperidin-1 -yl)carbQnyl)Qxy-6,21 -dihydroxy- 
6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (Compound B37-1) and (8E,12E,14E)- 
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7-acetQxy-21 -((4-piperidin-1 -yl)-piperidin-1 -yl)carbonyl)-3,6-dihydroxy-6,1 0,12,1 6,20-pentamethyl- 
18,19-epoxytricosa-8,12,14-trien-11-olide (Compound B37-2) 



[0422] 



Compound B37-1 



Compound B37-2 



OAc 




1, 



a, 



o 




pAC 



OH 



OH 



[0423] The title Compound B37-1 (a colorless oil) and Compound B37-2 (a colorless oil) were synthesized by the 
similar method as Example 835. 

Compound B37-1 

[0424] 1H-NMR Spectrum(CD3OD,400MHz)5(ppm) : 0.88(3H,d,J=5,1 Hz), 0.89(3H,d,J=5.5Hz), 0,94(3H,t,J=7,3Hz), 
1 .07(3H,d,J=6.6Hz), 1 .1 4-1 .20(1 H,m), 1 .1 8(3H,s), 1 .34-1 .56(9H,m), 1 .56-1 .76(7H,m), 1 .73(3H,d,J=1 .1 Hz), 1 .83-1 .92 
(2H,m), 2.05(3H,s), 2.42-2. 65(9H,m), 2.65(1 H,dd,J=2.2,8.4Hz), 2.71 (1H,dt,J=2.2,5.9Hz), 2.71-2.86(2H,m), 3.50(1 H, 
dt,J=4.8, 8.8Hz), 4,12-4.33(2H,m), 4.69-4.76(1 H,m), 4.97(1 H,d,J=1 0.6Hz), 5.02(1 H,d,J=9.5Hz), 5.56(1 H,dd, 
J=9.9, 15.0Hz), 5.65(1 H,dd,J=8.4,15.0Hz), 5.71 (1 H,dd,J=9.5,15.0Hz), 6.09(1 H,d,J=11 .OHz), 6.32(1 H,dd, 
J=11.0,15.0Hz); ESI-MS m/z 731 (M+H)+, 753(M+Na)+. 

Compound B37-2 

[0425] ^H-NMR Spectrum(CD3OD,400MHz)6(ppm): 0.87(3H,d,J=7.0Hz), 0.88(3H,t,J=7.0Hz), 0.90(3H,d,J=7.0Hz), 
1 .07 (3H, d, J=6 . 6Hz) , 1.18(3H,s), 1 .30-1 .53(9H,m), 1 .53-1 .69(8H,m), 1 .74(3H,d,J=1 .1 Hz), 1 .86-1 .93(2H,m), 2.05 
(3H,s), 2.41-2.65(7H,m), 2.51 (2H,d,J=3.3Hz), 2.54(1 H,dd,J=2.2,7.7Hz), 2.71 (1 H,dt,J=2.2,5.9Hz), 2.72-2.90(2H,m), 
3.75-3.80(1 H,m), 4.14-4.22(2H,m), 4.73-4.80(1 H,m), 5.03(1 H,d,J=11 .4Hz), 5.04(1 H,d,J=9.5Hz), 5.55(1 H,dd, 
J=9.5, 15.0Hz), 5,64(1 H,dd,J=8.4,1 5.0Hz), 5.69(1 H,dd,J=9.5,15.0Hz), 6.08(1 H,d,J=11 .OHz), 6.31(1H,dd, 
J=11.0, 15.0Hz); ESI-MS m/z 731 (M+H)-*-, 753(M+Na)+. 

Example 838 (8E,12E,14E)-7-Acetoxy-3,21 -bis(diethylcarbamoyloxy)-6-hydroxy-6,10,12,16,20-pentamethyl- 
18,1 9-epoxytricosa-8,12,14-trien-11-olide (Compound 838) 



[0427] (8E,12E,14E)-7-Acetoxy-6-hydroxy-6,10,12,16,20-pentamethyl-3,21-di(4-nitro-phenylcarboxy)-18,19-epox- 
ytricosa-8,12,14-trien-11-olide (12.6 mg) was dissolved in tetrahydrofuran (0.5 mL), and diethylamine (20 |aL) was 
added thereto, followed by stirring for 21 .0 hours. The reaction solution was diluted with ethyl acetate (20 mL), and 
washed with purified water (4 mL) twice and brine (4 mL). The resulting organic layer was dried over anhydrous sodium 



[0426] 



Compound B38 



OAc 
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sulfate, filtered and then concentrated. The resulting crude product was purified by thin layer chromatography (MERCK 
Silicagel 60 F254, 0.5 mnn, developing solution; ethyl acetate) to obtain the title compound (10.7mg, 14.5 jimol, 100.0%) 
as a colorless oil. 

1H-NMR Spectrum(CD3OD,400MHz)5(ppm): 0.88(3H,d,J=7Hz), 0.89(3H,t,J=7Hz), 0.91(3H,d,J=7Hz), 1.07(3H,d, 
5 J=7Hz), 1 .06-1 .1 8(1 2H,m), 1 .1 8(3H,s), 1 .35-1 .55(4H,m), 1 .56-1 .73(5H,m), 1 .73(3H,d J=0.7Hz), 2.06(3H,s), 2.40-2.51 
(1H,m), 2.55(1 H,dd,J=2,8Hz), 2.53-2.60(2H,m), 2.63(1 H,dd,J=4,15Hz), 2.71 (1 H,dt,J=2,6Hz), 3.25-3.32(8H,m), 
4.70-4.83(2H,m), 4.97(1H,d J=11 Hz), 5.03(1 H,d,J=10Hz), 5.56(1 H,dd,J=10,15Hz), 5.65(1 H,ddJ=9,15Hz), 5.72(1H, 
dd,J=10,15Hz), 6.09(1 H,d,J=1 1Hz), 6.31 (1 H,dd,J=11 ,15Hz); FAB-MS nVz 735(M+H)+. 

10 Example B39 (8E,12E,1 4E)-7-ChlorQacetoxy-3,6,21-trihydroxy-6,1 0,12,16,20-pentamethyl-18,1 9-epoxytricosa- 
8,12,14-trien-11-olide (Compound 839) 

[0428] 

15 

Compound B39 



20 




(8E,12E,14E)-7-Acetoxy-3,6,21-tri(1-ethoxyethoxy)-6,10,12,16,20-pentamethyl-18,19-epQxytricosa-8,12,14-trien- 
11-olide 

30 [0429] 

OAc 



35 




40 [0430] Pyridinium p-toluenesulfonate (9 mg, 35.4 lamol) was added to a solution of (8E,12E,14E)-7-acetoxy- 
3,6,21-trihydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (200 mg, 0.354 mmol) in 
dichloromethane (10 mL) and ethyl vinyl ether (521 mg, 7.08 mmol) at room temperature, followed by stirring at the 
sametemperature overnight. Ethyl acetate andwaterwere added to the reaction solution, and the mixture was extracted 
with ethyl acetate, dried over anhydrous magnesium sulfate, filtered and then evaporated. The resulting residue was 

45 purified by silica gel column chromatography (Kanto silica gel 60N, 40 to 50 |j,m; ethyl acetate- hexane=1 :4, 1 :3 and 1 : 
1 , successively) to obtain the title compound (250 mg, 94%) as a colorless oil. 
ESI-MS m/z 775(M+Na)+. 
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(8EJ2EJ4E)-3,6,21-Tri(1-ethoxyethoxy)-7-hydroxy-6JQ,12J6,20-pentamethyl-18J9-epoxytricosa-8^ 
11-olide 

[0431] 




[0432] Potassium carbonate (138 mg, 0,996 mmol) was added to a solution of (8E,12E,14E)-7-acetoxy-3,6,21-tri 
(1-ethoxyethoxy)-6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (250 nng, 0.332 mnnol) in 
methanol (5 mL) at room temperature, followed by stirring at the same temperature for 2 hours. Acetic acid (60 mg, 1 
mmol), ethyl acetate and water were added to the reaction solution, and the mixture was extracted with ethyl acetate. 
The organic layer was washed with water, dried over anhydrous magnesium sulfate, filtered and then evaporated. The 
resulting residue was purified by silica gel column chromatography (Kanto silica gel 60N, spherical, neutral, 40 to 50 
|xm, ethyl acetate- hexane=1 :2 and 1 :1 , successively) to obtain the title compound (242 mg, 100%) as a colorless oil. 
ESI-MS m/z 734(M+Na)+. 

(8E,12E,14E)-7-Chloroacetoxy-3,6.21-tri(1-ethoxyethoxy)-6.10,12,16,20-pentamethyl-18,19-epoxytricosa- 
8,12,14-trien-11-olide 

[0433] 




[0434] A solution of chloroacetic anhydride (21 .5 mmol, 0.122 mmol) and dimethylaminopyridine (1 .2 mg, 10 ^mol) 

in dichloromethane (0.5 mL) were added to a solution of (8E,12E,14E)-3,6,21 -tri(1-ethoxyethoxy)-7-hydroxy- 
6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (17.4 mg, 24.4 ^mol) and triethylamine (25 mg, 
0.244 mmol) in dichloromethane (2 mL) at room temperature, followed by stirring at the same temperature for one 
hour. Ethyl acetate and water were added to the reaction solution, and the mixture was extracted with ethyl acetate, 
dried over anhydrous magnesium sulfate, filtered and then evaporated. The resulting residue was purified by silica gel 
column chromatography (Kanto silica gel 60N, 40 to 50 ^m, ethyl acetate- hexane=1 :4) to obtain the declared compound 
(18.1 mg, 94%) as a colorless oil. 
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(8EJ2EJ4E)-7-Chloroacetoxy-3,6,214rihydroxy-6J0,12,16,20-pentamethyl-18J9-epoxytricQsa-8J2J4^^ 



11-olide 
[0435] 




[0436] Pyridinium p-toluenesulfonate (1 mg, 4.1 jxiriol) was added to a solution of (8E,12E,14E)-7-chloroacetoxy- 
3,6,214ri(1-ethoxyethoxy)-6J0J2J6,20-pentamethyl-18,19-epoxytriccsa-8,12,14-trien-11-olide (3.2 mg, 4.06 jamol) 
in methanol (1 mL), followed by stirring at room temperature for one inour. The reaction solution was evaporated, and 
the resulting residue was purified by thin layer chromatography (MERCK Silica gel 60 F254, 0.2 mm, developing so- 
lution; ethyl acetate-hexane=2:1) to obtain the title compound (1 .6 mg, 70%) as a colorless oil. 

1H-NMR Spectrum (CD3OD, 400MHz) 6 (ppm) : 0.79(3H,d,J=6.8Hz), 0.80(3H.d,J=6.8Hz), 0.84(3H,t,J=7.6Hz), 0.98 
(3H,d,J=6.8Hz), 1 .05-1 .1 3(4H,m), 1 .25-1 .31 (2H,m), 1 .32-1 .58(6H,m), 1 .65(3H,d,J=0.8Hz), 2.32-2.52(4H,m), 2,56(1 H, 
dd,J=2.4,8.4Hz), 2.62(1 H,dt,J=2.4,6.0Hz), 3.41 (1 H,dt,J=4.4,8.4Hz), 3.66-3.72(1 H,m), 4.09(1 H,d,J=14.8Hz), 4.15(1 H, 
d,J=14.8Hz), 4.95(1 H,d,J=1 0.8Hz), 5.00(1 H,d,J=9.6Hz), 5.53(1 H,dd,J=9.6,15.2Hz), 5.56(1 H,dd,J=8.0,14.4Hz), 5.62 
(1H,dd,J=9.2,15.2Hz), 6.00(1 H,d,J=10.8Hz), 6.23(1 H,dd,J=1 0.8, 15.2Hz); ESI-MS m/z 593(M4-Na)+. 

Example B40 (8E,12E,1 4E)-3,6,21 -Trihydroxy-6,1 0,1 2,1 6,20- pentamethyl-7-(morpholin-4-yl)acetoxy- 
18,19-epoxytricosa-8,12,14-trien-11-olide (Compound B40) 

[0437] 



Compound £40 




(8E,12E,14E)-3,6,21-Tri(1-ethoxyethoxy)-7-(morpholin-4-yl)acetoxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa- 
8,12,14-trien-11-olide 

[0438] 
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[0439] Morpholine (9 mg, 0.103 mmol) was added to a solution of (8E,12E,14E)-7-chloroacetoxy-3,6,21-tri(1-ethox- 
yethoxy)-6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (8.1 mg, 10.3 jxmol) in N,N-dinnethyl- 
formannide (1 mL) at roonn temperature, followed by stirring at 60°C for one hour. Etinyl acetate and water were added 
to the reaction solution, and the mixture was extracted with ethyl acetate, and the organic layer was washed with water. 
5 The resulting organic layer was dried over anhydrous magnesium sulfate, filtered and then evaporated, The resulting 
residue was purified by silica gel column chromatography (Kanto silica gel 60N, 40 to 50 jim; ethyl acetate- hexane=1 : 
2 and 1:1, successively) to obtain the title compound (7.3 mg, 85%) as a colorless oil. 

(8E,12E,14E)-3,6,21-Trihydroxy-6,10,12,16,2Q-pentamethyl-7-(mQrpholin-4-yl)acetoxy-18,19-epoxytricosa- 
10 8,12,14-trien-11-olide 

[0440] 




[0441] Pyridinium p-toluenesulf onate (2.2 mg, 8.71 ^tmol) was added to a solution of (8E,12E,14E)- 3,6,21-tri 
25 (1 -ethoxyethoxy)-6,20,1 2, 1 6,20-pentamethyl-7-(morpholin-4-yl)acetoxy-1 8,1 9-epoxytricosa-8,1 2,1 4-trien-1 1 -olide 

(7.3 mg, 8.71 jxmol) in methanol (1 mL), followed by stirring at room temperature overnight. The reaction solution was 
evaporated, and to the resulting residue were added ethyl acetate, water and a saturated sodium bicarbonate aqueous 
solution. The mixture was extracted with ethyl acetate, and the resulting organic layer was dried over anhydrous mag- 
nesium sulfate, filtered and then evaporated. The resulting residue was purified by thin layer chromatography (MERCK 
30 Silica gel 60 F254, 0.2 mm, developing solution; methanol-dichloromethane=1 :19) to obtain the title compound (4.4 
mg, 82%) as a colorless oil. 

iH-NMRSpectrum(CD3OD,400MHz)6(ppm): 0.87(3H,d,J=6.8Hz), 0.90(3H,d,J=7.2Hz), 0.93(3H,t,J=7.6Hz), 1.08(3H, 
d,J=6.8Hz), 1.14-1 .22(4H,m), 1 .34-1 .67(8H,m), 1 .74(3H,d,J=0.8Hz), 2.42-2.61 (8H,m), 2.65(1 H,dd,J=2.4,8.0Hz), 2.72 
(1 H,dt,J=2.4,6.0Hz), 3.28(2H,s), 3.51 (1 H,dt J=4.4,8.8Hz), 3.71 (4H,t J=4.8Hz), 3.75-3.81 (1 H,m), 5.04(1 H,d, 
35 J=10.4Hz), 5.11(1H,d,J=9.6Hz), 5.60(1 H,dd,J=9. 6, 15.2Hz), 5.65(1 H,dd,J=8.4,14.8Hz), 5.70(1 H,dd,J=9. 6, 15.2Hz), 
6.09(1 H,d,J=10.8Hz), 6.32(1H,ddJ=10.8,15.2Hz); ESI-IVIS m/z 622(M-i-H)+. 

Example B41 (8E,1 2E,14E)-7-Benzoyloxy-3, 6,21 -trihydroxy-6,1 0,1 2,1 6,20-pentamethyl-1 8,1 9-epoxytricosa- 
8,12,14-trien-11-olide (Compound B41) 

40 

[0442] 



Compound B41 

45 



50 
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(8EJ2EJ4E)-7-Benzoyloxy-3,6,21-tri(1-ethoxyethoxy)-6J0J2J6,20-pentamethyl-18,19-epoxytricosa-8J2J4^^^ 



11-olide 



[0443] 

5 



10 




15 

[0444] LiHMDS (1.0 M tetrahydrofuran solution, 81 ^lL, 81 ^imol) was added dropwiseto a solution of (8E,12E,14E)- 
3,6,214ri(1-ethoxyethoxy)-7-hydroxy-6J0,12,16,20-pentaniethyl-18,19-epoxytricosa-8,12J44 (10 mg, 

14 jxnnol) in tetrahydrofuran (1 mL) at -40°C under nitrogen atnnosphere. After stirring at the same temperature for 15 
min., a solution of benzoyl chloride (17.8 mg, 125 jxmol) in tetrahydrofuran (0.4 mL) was added dropwise thereto and 
20 the mixture was stirred at 0°C for 7 hours. Ethyl acetate and water were added to the reaction solution, and the mixture 
was extracted with ethyl acetate. The resulting organic layer was dried over anhydrous magnesium sulfate, filtered 
and then evaporated. The resulting residue was purified by silica gel column chromatography (Kanto silica gel 60N, 
40 to 50 ^im; ethyl acetate-hexane=1 :4) to obtain the title compound (6.1 mg, 54%) as a colorless oil. 

25 (8E,12E,14E)-7-Benzoyloxy-3,6,214rihydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-oN 

[0445] 




[0446] Pyridinium p-toluenesulfonate (2 mg, 7.5 ^imol) was added to a solution of (8E,12E,14E)-7-benzoyloxy- 
3,6,21-tri(1-ethoxyethoxy)-6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (6.1 mg, 7.48 ^imol) 

40 in methanol (1 mL), followed by stirring at room temperature for one hour. The reaction solution was evaporated, ethyl 
acetate, water and a saturated sodium bicarbonate aqueous solution were added to the resulting residue, and the 
mixture was extracted with ethyl acetate. The resulting organic layer was dried over anhydrous magnesium sulfate, 
filtered and then evaporated. The resulting residue was purified by thin layer chromatography (MERCK Silica gel 60 
F254, 0.2 mm, developing solution; ethyl acetate-hexane=2:1)to obtain the title compound (3.3 mg, 74%) as a colorless 

45 oil. 

lH-NMRSpectrum(CD3OD,400MHz)5(ppm): 0.88(3H,d,J=6.8Hz), 0.89(3H,d,J=6.8Hz), 0.93(3H,t,J=7.6Hz), 1.08(3H, 
d,J=6.8Hz), 1.13-1. 23(1 H,m), 1.25(3H,s), 1 .40-1 .55(5H,m), 1 .58-1 .74(3H,m), 1.75(3H,s), 2.43-2.64 (4H,m) , 2.65(1 H, 
dd,J=2.47.6Hz), 2.71 (1 H,dd,J=2.4,6.0Hz), 3.50(1 H,dt,J=4.4,8.8Hz), 3.78-3.84(1 H,m), 5.08(1 H,d,J=1 0.4Hz), 5.29(1 H, 
d,J=9.6Hz), 5.66(1 H,dd,J=8.8,15.2Hz), 5.69(1 H,dd,J=1 0.0,1 5.2Hz), 5.82(1 H,dd,J=9. 6,1 5.2Hz), 6.1 0(1 H,dJ=1 0.4Hz), 
50 6.32(1H,dd,J=10.8,15.2Hz), 7.47(2H,t,J=7.6Hz), 7.60(1 H,t,J=7.6Hz), 8.12(2H,d,J=7.6Hz); ESI-MS m/z 621(M-HNa)+. 
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Example B42 (8E,12E J4E)-7-Butyloxy-3,6,21 -trihydroxy-6,10J2J 6,20-pentamethyl-1 8,19-epoxytricosa- 



8,12,14-trien-11 -olide (Compound B42) 
[0447] 



Compound 42 



O 




[0448] By using (8E,12E,14E)-3,6,21-tri(1-ethoxyethoxy)-7-hydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytrico- 
sa-8,12,14-trien-11 -Glide as a starting material, the title compound was synthesized by the similar method as Example 
B39. 

^H-NMR Spectrum(CD3OD,400MHz)6(ppm) : 0.87(3H,d,J=6.8Hz), 0.90(3H,d.J=7.2Hz), 0.93(6H,t,J=7.2Hz), 1 .08(3H, 
d,J=6.8Hz), 1.18(3H,s), 1 .1 9-1 .70(1 1 H,m), 1 ,74(3H,d,J=0.8Hz), 2.32(2H,dt,J=2.4,9.6Hz), 2.42-2.60(2H,m), 2.52(2H, 
d,J=3.2Hz), 2.65(1 H,dd,J=2,0,8.0Hz), 2.72(1 H,dt,J=2. 0,5. 6Hz), 3.50(1 H,dt,J=4.4,4,4Hz), 3.74-3.84(1 H,m), 5,05(1 
d,J=1 0.4Hz), 5.06(1 H,d,J=9.6Hz), 5.57(1 H,dd,J=9.6,1 5.2Hz), 5.65(1 H,dd,J=8.4,14.8Hz), 5. 69(1 H,dd,J=10.0J5.2H 
6.09(1 H,d,J=1 1 .2Hz), 6.32(1 H,dd,J=1 1 .6,14.8Hz); ESI-MS m/z 587(M-i-Na)+. 

Example B43 (2Z,8E,12E,14E)-7,21-Diacetoxy-6-hydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa- 
8,12,14-trien-11-olide (Compound B43-1) and (2Z,8E,1 2E,1 4E)-7-acetoxy-6,21 -dihydroxy- 
6,10,12,16,20-pentamethyl-18,19-epoxytricosa-2,8,12,14-tetraen-11-olide (Compound B43-2) 

[0449] 



Compound B43-1 Compound B43*2 
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(2Z,8EJ2E,14E)-6,21-di(1-EthQxyethoxy)-7-hydroxy-6J0J2J6,2Q-pentamethyl-18,19-epoxytncosa- 



2,8,12,14-tetraen-11-Qlide 



[0450] 

5 



10 




15 

[0451] Lithium bis(trimetliylsilyl)annide (1 .0 M tetrahydrofuran solution, 50 ^lL, 50 jxinol) was added dropwise to a 
solution of (8E,12E,14E)-3,6,214ri(1-ethoxyethoxy)-7-hydroxy-6,10,12,16,20-pentaniethyl-18,19-epoxytricosa- 
8,12,14-trien-11 -Glide (10.8 mg, 15.2 |a.nnol) in tetrahydrofuran (2 mL) at -40°C under nitrogen atnnosphere, followed 
by stirring at the sanne temperature for 20 min. Then, a solution of nicotinoyi chloride hydrochloride (5.7 mg, 30.4 \m\Q\) 
20 in tetrahydrofuran-triethylamine (tetrahydrofuran: 0.5 mL and triethyamine: 1 drop) was added dropwise thereinto, 
followed by stirring at 0°C for 30 min. Ethyl acetate and water were added to the reaction solution, and the mixture 
was extracted with ethyl acetate. The resulting organic layer was dried over anhydrous magnesium sulfate, filtered 
and then evaporated. The resulting residue was purified by silica gel column chromatography (Kanto silica gel 60N, 
40 to 50 jxm; ethyl acetate-hexane=1 :4) to obtain the title compound (6.3 mg, 67%) as a colorless oil. 

25 

(2Z,8E,12EJ4E)-6,7,21-Trihvdroxv-6,10,12,16,20-pentamethvl-18,19-epoxytricosa-2,8,12,14-tetraen-11-olide 
[0452] 

30 



35 




[0453] Pyridinium p-toluenesulfonate (2 mg, 7.7 [xmol) was added to a solution of (2Z,8E,12E,1 4E)-6,21 -di(1-ethox- 
40 yethoxy)-7-hydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa-2,8,12,14-tetraen-11-olide (6.3 mg, 10.1 j_imol) in 
methanol (1 .5 mL), followed by stirring at room temperature for one hour. The reaction solution was evaporated, and 
to the resulting residue were added ethyl acetate, water and a saturated sodium bicarbonate aqueous solution. The 
mixture was extracted with ethyl acetate, and the resulting organic layer was dried over anhydrous magnesium sulfate, 
filtered and then evaporated. The resulting residue was purified by thin layer chromatography (IVIERCK Silica gel 60 
45 F254, 0.2 mm, developing solution; ethyl acetate-hexane=4;3) to obtain the title compound (3.3 mg, 68%) as a colorless 
oil. 

ESI-MS m/z 499(M+Na)+. 



50 
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(2Z,8EJ2E,14E)-7,21-DiacetQxy-6-hydroxy-6,10J2J6,20-pentamethyl-18J9-epoxytricQsa-8J2,14-trien 
(Compound B43-1) and (2Z,8E,12E J4E)-7-acetoxv-6,21-dihydroxy-6,10J2,16,20-pentamethyl-18,1 9-epoxytricosa- 
2,8,12,14-tetraen-11-olide (Compound B43-2) 

5 [0454] 

Compound B43-1 Compound B43-2 

OAc OAc 



15 




[0455] A solution of acetic anhydride (0.74 mg, 7 jimol) in dichloromethane (0.1 mL) was added dropwise to a solution 
of (8EJ2EJ4E)-6,7,21-trihydroxy-6,10,12,26,20-pentamethyl-18,19-epoxytricosa-2,8,12,14-tetraen-11-olide (3.3mg, 

20 6.9 nmol), triethylamine (3.6 mg, 35 ^mol) and dimethylaminopyridine (0.4 mg, 3.5 ^,mol) in dichloromethane (1 mL), 
followed by stirring at room temperature for 30 min. under nitrogen atmosphere. A solution of acetic anhydride (0.2 
mg, 1 .9 |a,mol) in dichloromethane (20 jiL) was added dropwise thereto and the mixture was stirred at the same tem- 
perature for 30 min. Further, a dichloromethane solution (20 jo-L) of acetic anhydride (0.2 mg, 1 .9 ^imol) was added 
dropwise thereinto and the mixture was stirred at the same temperature for 30 min. Ethyl acetate and water were added 

25 to the reaction solution, and the mixture was extracted with ethyl acetate. The resulting organic layer was dried over 
anhydrous magnesium sulfate, filtered and then evaporated. The resulting residue was purified by thin layer chroma- 
tography (MERCK Silica gel 60 F254, 0.2 mm, developing solution; ethyl acetate-hexane, 4:5) to obtain the title Com- 
pound B43-1 (0.8 mg, 21%) and Compound B43-2 (2.6 mg, 73%) as colorless oils, respectively. 

30 Compound B43-1 

[0456] 1 H-NMR Spectrum(CD30D, 400MHz)6(ppm) : 0.87(3H,t,J=7.2Hz), 0.90(3H,d,J=7.2Hz), 0.92(3H,d,J=6.8Hz), 
1.08(3H,d,J=6.8Hz), 1.19(3H,s), 1 .27-1 .32(1 H,m), 1 .39-1 .49(3H,m), 1 .58-1 .68(4H,m), 1 .73(3H,d J=0.8Hz), 2.05(3H, 
s), 2.06(3H,s), 2.1 8-2.29(1 H,m), 2.41 -2.51 (2H,m), 2.54(1 H,dd,J=2.4,8.0Hz), 2.57-2.67(1 H,m), 2.72(1 H,dt, 
35 J=2.0,6.0Hz), 4.82-4.88(1 H,m), 5.02(1 H,d,J=9.2Hz), 5.60-5.77(4H,m), 6.04-6.14(2H,m), 6.32(1 H,dd,J=10. 8, 15.2Hz); 
ESI-IVIS m/z 583(M-i-Na)+. 

Compound B43-2 

40 [0457] 1H-NMR Spectrum(CD3OD,400MHz)6(ppm): 0.90(3H,d,J=6.8Hz), 0.92(3H,d J=6.8Hz), 0,93(3H t,J=7.6Hz), 
1 .08(3H,d,J=6.8Hz), 1 .1 4-1 .24(4H,m), 1 .40-1 .56(4H,m), 1 .59-1 .68(2H,m), 1 .72(3H,d,J=1 .2Hz), 2.06(3H,s), 2.1 7-2.29 
(1 H,m), 2.41 -2.52(2H,m), 2.56-2.67(2H,m), 2.72(1 H,dt,J=2.4,6.0Hz), 3.51 (1 H,dt,J=4.4,8.8Hz), 4.84-4.87(1 H,m), 5.02 
(1H,d,J=9.2Hz), 5.62-5. 77(4H,m), 6.04-6.1 3(2H,m), 6.33(1 H,dd,J=1 0.8, 15.2Hz); ESI-IVIS m/z 541 (M+Na)+. 
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Example B44 (8E,12EJ4E)-7-Carbamoyloxy-3,6,214rihydroxy-6J0J2,16,20-pentamethyl-18J9-epoxytricQsa 



8,12,14-trien 11-olide (Compound B44) 
[0458] 



Compound B44 




(8E,12EJ4E)-3,6,21-Tri(1-ethoxyethoxy)-6,10,12,16,20-pentamethyl-7-(4-nitrophenoxy)carboxy- 
18,1 9-epoxytricosa-8,1 2, 1 4-trien-1 1 -olide 

[0459] 




[0460] A solution of 4-njtrophenyl chloroformate (62 mg, 300 ^mol) in dichloromethane (2.5 mL) was added dropwise 
into a solution of (8E,12E,14E)-3,6,21-tri(1-ethoxyethoxy)-7-hydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa- 
8,12,14-trien-11-olide (35 mg, 49.2 jimol), triethylamine (61 mg, 600 jxmol) and dimethylaminopyridine (4 mg, 30 jamol) 
in dichloromethane (2.5 mL), followed by stirring at room temperature for 2.5 hours under nitrogen atmosphere. Ethyl 
acetate, water and saturated sodium bicarbonate aqueous solution were added to the reaction mixture, and the mixture 
was extracted with ethyl acetate, then the organic layer was washed with water. The resulting organic layer was dried 
over anhydrous magnesium sulfate, filtered and then evaporated to give the title crude compound (92.2 mg) as a yellow 
oil. This was used for the following reaction without purification. 

(8E, 1 2E, 1 4E)-7-CarbamoylQxy-3,6 ;21 -tri(1 -ethoxyethoxy)-6, 1 0,12,1 6,20-pentamethyl-1 8,1 9-epoxytricosa- 
8,12,14-trien-11-olide 

[0461] 



O 




[0462] 28% Aqueous ammonia solution (20 ^iL, 300 ^mol) was added dropwise to a solution of the crude (8E,12E, 
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1 4E)-3,6,21 -tri(1 -ethoxyethoxy)-6,1 0, 1 2,1 6,20-pentannethyl-7-(4-nitrophenoxy)carboxy-1 8,1 9-epoxytricosa- 

8,1 2,14-trien-11 -olide (1 0 mg, about 5.3 ^imol) in tetrahydrofuran (1 .5 mL), followed by stirring at room temperature for 

3 hours. 

[0463] Ethyl acetate and water were added to the reaction mixture, and the mixture was extracted with ethyl acetate. 

5 The resulting organic layer was dried over anhydrous magnesium sulfate, filtered and then evaporated, The resulting 
residue was purified by thin layer chromatography (MERCK Silica gel 60 F254, 0.2 mm, developing solution; ethyl 
acetate-hexane, 1 :1) to give the title compound (3.6 mg, 90%, 2 steps) as a colorless oil. 

(8E,12E,14E)-7-Carbamoyloxy-3,6,21-trihydrQxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,12,14-trlen- 
10 11-ollde (Compound B44) 

[0464] 

Compound B44 



o 



20 




25 [0465] Pyrldinium p-toluenesulfonate (1 .2 mg, 4.8 ^imol) was added to a solution of (8E,12E,14E)-7-carbamoyloxy- 
3,6,21-tri(1-ethoxyethoxy)-6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (3.6 mg, 4.77 jamol) 
in methanol (1 mL), followed by stirring at room temperature for 3 hours. The reaction mixture was evaporated, ethyl 
acetate, water and a saturated sodium bicarbonate aqueous solution were added to the resulting residue, and the 
mixture was extracted with ethyl acetate. The resulting organic layer was dried over anhydrous magnesium sulfate, 

30 filtered and then evaporated. The resulting residue was purified by thin layer chromatography (MERCK Silica gel 60 
F254, 0.2 mm, developing solution; methanol-dichloromethane, 1:29) to give the title compound (1 .9 mg, 74%) as a 
colorless oil. 

^H-NMR Spectrum (CD3OD, 400MHz)5(ppm): 0.89(3H,d,J=6.8Hz), 0.90(3H,d,J=6.8Hz), 0.93(3H,t,J=7.6Hz), 1 .08(3H, 
d,J=6.8Hz), 1.14-1 .23(4H,m), 1 .32-1 .67(8H,m), 1 .74(3H,d,J=0.8Hz), 2.41 -2.62(4H,m), 2.65(1 H,dd,J=2.4,8.4Hz), 2.72 
35 (1 H,dt,J=2.4,6.0Hz), 3.51 (1 H,dt,J=4.8,8.8Hz), 3.74-3.80(1 H,m), 4.85-4.89(1 H,m), 5.04(1 H,d,J=1 0.8Hz), 5.54(1 H,dd, 
J=1 0.0,1 5.2Hz), 5.65(1 H,dd,J=8.4,1 5.2Hz), 5.69(1 H,dd,J=1 0.0,1 5.2Hz), 6.09(1 H,d,J=9.6Hz), 6.32(1 H,dd, 
J=1 0.8,1 4.8Hz); ESI-MS m/z 560(M+Na)+. 

Example B45 (8E,12E,14E)-3,6,21 -Trihydroxy-6,1 0,1 2,16,20-pentamethyl-7-N-methvlcarbamoyloxy- 
40 18,19-epoxytricosa-8,12,14-trien-11-olide (Compound B45) 

[0466] 



Compound B45 



O 



50 




55 

[0467] The title compound (a colorless oil) was synthesized by the similar method as Example B44. 

1H-NMR Spectrum(CD3OD,400MHz)6(ppm): 0.88(3H,d,J=6.8Hz), 0.90(3H,d,J=6.8Hz), 0.93(3H,t,J=7.6Hz), 1,08(3H, 
d,J=6.8Hz), 1.14-1 .23(4H,m), 1 .31 -1 .67(8H,m), 1 .74(3H,d,J=0.8Hz), 2.42-2.61 (4H,m), 2.65(1 H,dd,J=2.4,6.8Hz), 
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2.68-2.75(4H,m), 3.51 (1 H,dt,J=4.8,8.8Hz), 3.74-3.80(1 H,m), 4.87-4.91 (1 H,m), 5.04(1 H,d,J=1 0.8Hz), 5.55(1 H,dd, 
J=9,6,15,2Hz), 5,65(1 H,dd,J=8. 8, 15.2Hz), 5.68(1 H,dd,J=9.6,15.2Hz), 6.09(1 H,d,J=1 0.8Hz), 6.32(1 H,dd, 
J=1 0.8,1 5.2Hz); ESI-MS m/z 574(M+Na)+. 

Example B46 (8EJ2E,14E)-3,6,21 -Trihydroxy-6,1 0,1 2,16,2Q-pentamethyl-7-N,N-dimethylcait)amoylo^^ 
18,19-epoxytricQsa-8,12,14-trien-12-Qlide (Compound B46) 

[0468] 



Compound B46 




[0469] The title compound (a colorless oil) was synthesized by the similar method as Example B44. 
1H-NMR Spectrum (CD3OD, 400MHz) 6 (ppm): 0.88(3H,d,J=6.4Hz), 0.90(3H,d,J=6.8Hz), 0.93(3H,t,J=7.6Hz), 1.08 
(3H,d,J=6.8Hz), 1.14-1.23(4H,m), 1 .33-2.68(8H,m), 1 .74(3H,d,J=1 .2Hz), 2.42-2.61 (4H,m), 2.65(1 H,dd,J=2.0,8.4Hz), 
2.72(1 H,dt,J=2.4,6.0Hz), 2.89(3H,s), 2.98(3H,s), 3.51 (1 H,dt,J=4.4,8.4Hz), 3.75-3.81 (1 H,m), 4.91 (1 H,d,J=9.6Hz), 5.04 
(1H,d,J=1 0.8Hz), 5.55(1 H,dd,J=10.0, 15.2Hz), 5.65(1 H,dd,J=8.4,1 5.2Hz), 5.72(1 H,dd,J=10.0,15.2Hz), 6.09(1H,d, 
J=11.2Hz), 6.32(1 H,dd,J=10. 8, 14.8Hz); ESI-MS m/z 588(I\/I+Na)+. 

Example 847 (8E,12E,14E)-3,6,21-Trihydroxy-6,10,12,16,20-pentamethyl-7-N-(2-(2-pyridyl)ethyl) 
carbamoyloxy-1 8, 1 9-epoxytricosa-8,1 2,1 4-trien-11 -olide (Compound 847) 

[0470] 



Compound B47 




[0471] The title compound (a colorless oil) was synthesized by the similar method as Example 844. 

1H-NMR Spectrum (CD3OD,400MHz)6(ppm): 0.88(3H,d,J=6.8Hz), 0,90(3H,d,J=6.8Hz), 0.93(3H,t,J=7.6Hz), 1 ,08(3H, 
d,J=6.4Hz), 1.14-1.24(4H,m), 1 .28-1 .67(8H,m), 1.74(3H,s), 2.42-2.61 (4H,m), 2.65(1 H,dd,J=2.0,8.4Hz), 2.72(1 H,dt, 
J=2.4,6.0Hz), 2.96(2H,tJ=7.2Hz), 3.42-3.54(3H,m), 3.74-3.80(1 H,m), 4.84-4.90(1 H,m), 5.04(1 H,d,J=1 0.8Hz), 5.53 
(1H,dd,J=9.6, 15.2Hz), 5.65(1 H,dd,J=8.4,14.8Hz), 5.67(1 H,dd,J=9.6,15.2Hz), 6.09(1 H,d,J=1 0.8Hz), 6.32(1H,dd, 
J=10.8,15.2Hz), 7.26(1 H,dd,J=5.2,7.2Hz), 7.31 (1 H,d,J=7.6Hz), 7.75(1 H,dt,J=1 .6,7.6Hz), 8.45(1 H,d,J=4.8Hz); 
ESI-MS m/z 665 (M+Na)+. 
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Example B48 (8E,12E,14E)-3,6,21 -Trihydroxy-7-((4-hydroxypiperidin-1 -yl)carbonyl)Qxy- 
6,1 0,12,1 6,20-pentamethyl-1 8,1 9-epoxytricosa-8,1 2,1 4-trien-1 1 -olide (Compound B48) 

[0472] 

Compound B48 




[0473] The title compound (a colorless oil) was synthesized by the similar method as Example B44. 

iH-NMRSpectrum(CD3OD,400MHz)5(ppm): 0.89(3H,d,J=6.4Hz), 0.90(3H,d,J=6.8Hz), 0.93(3H,t,J=7.6Hz), 1,08(3H, 
d,J=6.8Hz), 1.14-1.23 (4H,m) , 1 .30-1 .67(1 OH, m), 1.74(3H,s), 1 .79-1 .86(2H,m), 2.42-2.62(4H,m), 2.65(1H,dd, 
J=2.0,8.4Hz), 2.72(1 H,dt,J=2.0,6.0Hz), 2.99-3.23(2H,m), 3.51 (1 H,dt,J=4.4,8.8Hz), 3.74-4.1 3(4H,m), 4.92(1H,d, 
J=9.6Hz), 5.05(1 H,d,J=1 0.8Hz), 5.57(1 H,dd,J=10.0,15.2Hz), 5.65(1 H,dd,J=8.4,14.8Hz), 5.71 (1 H,dd,J=9.6,14.8Hz), 
6.09(1 H,d,J=1 0.4Hz), 6.32(1 H,ddJ=1 0.8,1 4.8Hz); ESI-MS m/z 644(M+Na)+. 

Example 849 (8E,12E,14E)-3,6,21 -Trihydroxy-6,1 0,1 2,16,20-pentamethyl-7-((morpholin-4-yl)carbonyl)Qxy- 
18,1 9-epoxytricosa-8,12,14-trien-11 -olide (Compound B49) 

[0474] 



Compound B4 9 



O 




[0475] The title compound (a colorless oil) was synthesized by the similar method as Example B44. 
1H-NMR Spectrum (CD3OD,400MHz)5(ppm): 0, 89 (3H, d, J=6. 8Hz) , 0,90(3H,d,J=7.2Hz), 0.93(3H,t,J=7.6Hz), 1 .08 
(3H,d,J=6.8Hz), 1 .14-1 .23(4H,m), 1 .30-1 .67(8H,m), 1 .74(3H,s), 2.42-2.61 (4H,m), 2.65(1 H,dd,J=2.4,8.4Hz), 2.72(1 H.. 
dt,J=2.4,6.0Hz), 3.35-3.68(9H,m), 3.75-3.81 (1 H,m), 4.95(1 H,d,J=9.6Hz), 5.04(1 H,d,J=1 0.8Hz), 5.57(1 H,dd, 
J=9.6,15,2Hz), 5.65(1 H,dd,J=8. 4,1 4.8Hz), 5.71 (1 H,dd,J=9.6,15.2Hz), 6.09(1 H,d,J=1 0.8Hz), 6.32(1 H,dd, 
J=1 0.8,1 4.8Hz); ESI-MS m/z 630(M+Na)+. 
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Example B50 (8E,12EJ4E)-3,6,21-TrihydrQxy-6J0J2,16,2Q-pentamethyl-7-((4-methylpiperazin-1-yl)carbo^^ 
oxy-18,19-epoxytricQsa-8,12,14-trien-11-olide (Compound B50) 

[0476] 



Compound B50 



O 




[0477] The title compound (a colorless oil) was synthesized by the similar method as Example B44. 
^H-NMR Spectrum (CD3OD, 400MHz) 6 (ppm) : 0.89(3H,d,J=6.4Hz), 0.90(3H,d,J=6.8Hz), 0.93(3H,t,J=7.6Hz), 1.08 
(3H,d,J=6.8Hz), 1 .14-1 .23(4H,m), 1 .31-1 .67(8H,m), 1 .74(3H,s), 2.30(3H,s), 2.37-2.62(8H,m), 2.65(1 H,dd, 
J=2.0,8.4Hz), 2.72(1 H,dt,J=2.0,6.0Hz), 3.39-3.71 (5H,m), 3.75-3.81 (1 H,m), 4.93(1 H,d,J=9.6Hz), 5.04(1 H,d, 
J=10.4Hz), 5.57(1 H,dd,J=10.0, 15.2Hz), 5.65(1 H,dd,J=8.4,15.2Hz), 5.71 (1 H,dd J=9.6,1 4.8Hz), 6.09(1 H,dJ=1 0.OHz), 
6.32(1H,dd,J=10.8,14.8Hz); ESI-MS m/z 621(M+H)+. 

Example 851 (8E,12E,14E)-7-((4-Acetylpiperazin-1-yl)carbonyl)oxy-3,6,21-trihydroxy- 
6,10,12,1 6,20-pentamethyl-1 8,1 9-epoxytricosa-8, 12,1 4-trien-1 1 -elide (Compound 851 ) 

[0478] 



Compound B51 



O 




[0479] The title compound (a colorless oil) was synthesized by the similar method as Example 844. 
^H-NMR Spectrum (CD3OD, 400MHz)6(ppm) : 0.88(3H,d,J=6.8Hz), 0.90 (3H,d,J=7.2Hz) , 0.93(3H,t,J=7.6Hz), 1.08 
(3H,d,J=6.8Hz), 1.14-1.23(4H,m), 1 ,32-1 .68(8H,m), 1 .74(3H,d,J=1 .2Hz), 2.12(3H,s), 2.41 -2.62(4H,m), 2.65(1H,dd, 
J=2.4,8.4Hz), 2.71 (1 H,dt, J=2.0,6.0Hz), 3.35-3. 72(9H,m), 3.74-3.82(1 H,m), 4.96(1 H,d,J=9.6Hz), 5.04(1 H,d, 
J=10.4Hz), 5.58(1 H,dd,J=9.6,15.2Hz), 5.65(1 H,dd,J=8.4,14.8Hz), 5.72(1 H,dd,J=9.6,15.2Hz), 6.09(1 H,dJ=1 0.8Hz), 
6.32(1H,dd,J=10.8,14.8Hz); ESI-MS m/z 671 (M-i-Na)+. 
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Example B52 (8E,12EJ4E)-3,6,21-TrihydrQxy-6J0J2,16,2Q-pentamethyl-7-((piperazin-1-yl)carbonyl)oxy- 
18,19-epoxytricosa-8,12,14-trien-11-olide (Compound B52) 

[0480] 



Compound B52 




[0481] The title compound (a colorless oil) was synthesized by the similar method as Example B44. 

1H-NMR Spectrum(CD3OD,400MHz)6(ppm): 0.89(3H,d,J=6.8Hz), 0.90(3H,d,J=6.8Hz), 0.93(3H,t,J=7.6Hz), 1,08(3H, 

d,J=6.8Hz), 1.11-1 .23(4H,m), 1 .26-1 .67(8H,m), 1 .74(3H,s), 2.42-2.62(4H,m), 2.65(1 H,dd,J=2.0,8.4Hz), 2.69-2.81 (5H, 

m), 3.36-3.69(5H,m), 3.75-3.82(1 H,m), 4.94(1 H,d,J=9.6Hz), 5.04(1 H,d,J=10.8Hz), 5.57(1 H,dd,J=20.0,15.2Hz), 5.66 

(1H,dd,J=8.8,15.6Hz), 5.71 (1H,dd,J=9.6,15.2Hz), 6.09(1 H,d,J=10.8Hz), 6.32(1 H,dd,J=1 0.8,1 4.8Hz); ESI-MS m/z 607 

(M+H)+. 

Example 853 (8E,12E,14E)-3,6,21 -Trihydroxy-7-(N-(2-methoxyethyl))carbamoyloxy- 
6,1 0,12,1 6,20-pentamethyl-1 8,1 9-epoxytricosa-8,1 2,1 4-trien-1 1 -olide (Compound 853) 

[0482] 



Compound B53 



O 




[0483] The title compound was obtained as a colorless oil by the similar method as Example 844. 
Compound 853 

[0484] 1H-NMR Spectrum (CD3OD,500MHz)6(ppm): 0.90(3H,d,J=6.5Hz), 0.91 (3H,d,J=7.0Hz), 0.94(3Ht,J=8.0Hz), 
1.09(3H,d,J=7.0Hz), 1 .1 6-1 .26(1 H,m), 1.21(3H,s), 1 .28-1 .68(8H,m), 1.75(3H,s), 2,42-2.62(4H,m), 2.66(1 H,dd, 
J=2.5,8.5Hz), 2.73(1 H,dt,J=2.0,6.0Hz), 3.25-3.32(2H,m), 3.34(3H,m), 3.44(2H,t,J=5.5Hz), 3.48-3.51 (1 H,m), 3.74-3.82 
(1 H,m), 4.90(1 H,d,J=9.5Hz), 5.05(1 H,d,J=1 0.5Hz), 5.56(1 H,dd,J=1 0.0,1 5.0Hz), 5.62-5.76(2H,m), 6.09(1 H,d, 
J=10.0Hz), 6.32(1 H,dd,J=11.0, 15.0Hz); ESI-MS m/z 61 8(M-i-Na)+. 
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Example B54 (8E,12E J4E)-7-(N-(2-Dimethylamino)ethyl)carbamoyloxy-3,6,21 -trihydroxy- 
6,1 0,12,1 6,20-pentamethyl-1 8,1 9-epoxytricosa-8,1 2,1 4-trien-1 1 -olide (Compound B54) 

[0485] 



Compound B54 




[0486] The title compound was obtained as a colorless oil by the similar method as Example B44. 
^H-NMR Spectrum (CD3OD,500MHz)6(ppm): 0.89(3H,d,J=7.5Hz), 0.90(3H,d,J=7.5Hz), 0.94(3H,t,J=7.5Hz), 1 .09(3H, 
d,J=7.0Hz), 1. 16-1. 26(1 H,m), 1.21(3H,s), 1.28-1.68 (8H,m) , 1.75(3H,s), 2.26(6H,s), 2.44(2H,t,J=6.5Hz), 2.44-2.62 
(4H,m), 2.67(1 H,ddJ=2.0,8.5Hz), 2.73(1 H,dt,J=2.0,6.0Hz), 3.25(2H,t,J=6.0Hz), 3.48-3.54(1 H,m), 3.75-3.82(1 H,m), 
4.90(1H,d,J=10.0Hz), 5.05(1 H,d,J=11 .OHz), 5.63-5.74(2H,m), 6.09(1 H,d,J=1 0.5Hz), 6.32(1 H,dd,J=11 .0,15. OHz); 
ESI-MS m/z 609(M+H)+. 

Example 855 (8E,12E,14E)-7-(N-(3-Dimethylamino)propyl)carbamoyloxy-3,6,21-trihydroxy 
6,1 0,12,1 6,20-pentamethyl-1 8,1 9-epoxytricosa-8,1 2,1 4-trien-11 -olide (Compound 855) 

[0487] 



Compound B55 




[0488] The title compound was obtained as a colorless oil by the similar method as Example 844. 
^H-NMR Spectrum (CD3OD,500MHz)6(ppm): 0.89(3H,d,J=7.0Hz), 0.91 (3H,d,J=7.0Hz), 0.94(3H,t,J=7.0Hz), 1 .09(3H, 
d,J=7.0Hz), 1.16-1.72(11H,m), 1.21(3H,s), 1.75(3H,s), 2.24(6H,s), 2.36(2H,t,J=8.0Hz), 2.42-2. 62(4H,m), 2.66(1H,dd, 
J=2.0,8.0Hz), 2.73(1 H,dt,J=2.0,9.0Hz), 3. 14(2H,t,J=7.0Hz), 3.48-3.55(1 H,m), 3.75-3.82(1 H,m), 4.90(1 H,dJ=1 0.5Hz), 
5.05(1 H,d,J=1 0.5Hz), 5.64-5.74(2H,m), 6.09(1 H,d,J=10.5Hz), 6.32(1 H,dd,J=11 .0,15.0Hz); ESI-MS m/z 623(M-i-H)+. 
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Example B56 (8E,12EJ4E)-3,6,21-TrihydrQxy-6J0J2,16,2Q-pentamethyl-7-N-(2-pyridylmethyl)carbamoy^ 
18,19-epoxytricosa-8,12,14-trien-11-olide (Compound B56) 

[0489] 



Compound B56 



o 




[0490] The title compound was obtained as a colorless oil by the similar method as Example B44. 
iH-NMRSpectrum(CD3OD,400MHz)6(ppm): 0.88(3H,d,J=7.2Hz), 0.89(3H,d,J=7.2Hz), 0.94(3H,t,J=7.6Hz), 1.08(3H, 

d,J=6.8Hz), 1 .16-1 .64(9H,m), 1 .23(3H,s), 1 .74(3H,s), 2.40-2.60(2H,m), 2.52(2H,d,J=4.0Hz), 2.64(1 H,dd,J=2.4,8.4Hz), 
2.72(1 H,dt,J=2.4,5.6Hz), 3.43-3.52(1 H,m), 3.70-3.81 (1 H,m), 4.40(2H,s), 4.95(1 H,d,J=9.2Hz), 5.04(1 H,dJ=1 0,8Hz), 
5. 56(1 H,dd,J=9.2,1 5.6Hz), 5.65(1 H,dd,J=8. 8, 15.2Hz), 5, 73(1 H,dd,J=1 0.4,1 5, 2Hz), 6. 08(1 H,dJ=1 0.8Hz), 6.32(1 H,dd, 
J=11. 2, 15.2Hz), 7.29(1 H,t,J=5.6Hz), 7.37(1 H,d,J=8. GHz), 7.80(1 H,t,J=8. GHz), 8.47(1 H,d,J=5.6Hz); ESI-MS m/z 629 
(M-i-H)+, 651(M+Na)+. 

Example 857 (8E, 12E,14E)-3, 6,21 -Trihydroxy-6,1 0,1 2,16, 2Q-pentamethyl-7-N-(3-pyridylmethyl)carbamoyloxy- 
18,19-epoxytricosa-8,12,14-trien-11-olide (Compound B57) 

[0491] 

Compound B57 



o 




[0492] The title compound was obtained as a colorless oil by the similar method as Example B44. 

iH-NMRSpectrum(CD3OD,400MHz)6(ppm): 0.87(3H,d,J=6.8Hz), 0.90(3H,d,J=6.8Hz), 0.93(3H,t,J=7.2Hz), 1 .08(3H, 
d,J=6.8Hz), 1 .1 7-1 .66(9H,m), 1 .21 (3H,s), 1 .74(3H,s), 2.40-2.60(2H,m), 2.52(2H,d.J=3.6Hz), 2.65(1 H,dd,J=2.4,8.4Hz), 
2.72(1 H,dt,J=2.4,6.0Hz), 3.43-3.54(1 H,m), 3.72-3.82(1 H,m), 4.33(2H,s), 4.92(1 H,d,J=9.2Hz), 5.04(1 H,dJ=10.8Hz), 
5.55(1 H,dd,J=1 0.0,1 5.2Hz), 5.65(1 H,dd,J=8.4,14.8Hz), 5.70(1 H,dd,J=9.6,1 5, 6Hz), 6.08(1 H,dJ=1 0.8Hz), 6.32(1 H,dd, 
J=10.8, 14.8Hz), 7.39(1 H,dd,J=5.2,8.0Hz), 7.77(1 H,d,J=7.6Hz), 8.42(1 H,d,J=4.8Hz), 8.47(1 H,brs); ESI-MS m/z 651 
(M+Na)+. 
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Example B58 (8E,12EJ4E)-3,6,21-TrihydrQxy-6J0J2,16,2Q-pentamethyl-7-N-(4-pyridylmethyl)carbamo 



18,19-epoxytricosa-8,12,14-trien-11-olide (Compound B58) 



[0493] 



Compound B58 




OH 



[0494] The title compound was obtained as a colorless oil by the similar method as Example B44. 
lH-NMRSpectrum(CD3OD,400MHz)6(ppm): 0.88(3H,d,J=7.2Hz), 0.89(3H,d,J=6.8Hz), 0.94(3H,t,J=7.6Hz), 1.08(3H, 
d,J=6.4Hz), 1.15-1.66(9H,m), 1.23(3H,s), 1.74(3H,s), 2.46-2.62(4H,m), 2.65(1 H,dd,J=2.0,8.4Hz), 2.72(1 H,dt 
J=2.4,6.0Hz), 3.46-3.55(1 H,m), 3.72-3.82(1 H,m), 4.35(2H,s), 4.93(1 H,d,J=9.6Hz), 5.04(1 H,d,J=1 0.8Hz), 5.56(1 H,dd, 
J=9.6,15.2Hz), 5.65(1 H,dd,J=8.4,14.8Hz), 5.72(1 H,dd,J=9. 6, 15.2Hz), 6.09(1 H,d,J=11 .2Hz), 6.32(1 H,dd, 
J=10.8,14.8Hz), 7.34(2H,d,J=5.2Hz), 8.45(2H,dd,J=1 .6,4.8Hz); ESI-MS m/z 629(M+H)+, 651(M+Na)+. 

Example B59 (8E,12E,14E)-3,6,21-Trihydroxy-6,10,12,16,2Q-pentamethyl-7-N-(2-(morpholin-4-yOethyl) 
carbamoyloxy-1 8, 1 9-epoxytricosa-8,1 2,1 4-trien-1 1 -olide (Compound B59) 



[0496] The title compound was obtained as a colorless oil by the similar method as Example 844. 
^H-NMRSpectrum(GD3OD,400MHz)6(ppm): 0.88(3H,d,J=5.2Hz), 0.89(3H,d,J=7.2Hz), 0.93(3H,t,J=7.2Hz), 1 .07(3H, 
d,J=6.8Hz), 1.17-1.66(9H,m), 1.20(3H,s), 1.74(3H,s), 2.44-2.62(8H,m), 2.65(1 H,dd,J=2.4,8.4Hz), 2.72(1 H,dt, 
J=2.4,6.0Hz), 3.26(2H,t,J=6.8Hz), 3.28-3.36(2H,m), 3.46-3.54(1 H,m), 3.62-3. 72(4H,m), 3.74-3.83(1 H,m), 4.84-4.88 
(1H,m), 5.04(1 H,d,J=10.8Hz), 5.54(1 H,dd,J=1 0.4,1 5.2Hz), 5.65(1 H,ddJ=8.8,15.2Hz), 5.69(1 H,dd,J=10.0,15.6Hz), 
6.09(1 H,d,J=1 0.8Hz), 6.32(1H,ddJ=10.8,14.8Hz); ESI-MS m/z 651(M-i-H)+. 



[0495] 



Compound B59 
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Example B60 (8E,12EJ4E)-3,6,21-TrihydrQxy-6J0J2,16,2Q-pentamethyl-7-N-(3-(morphQlin-4-yl)propyl) 



carbamoyloxy-1 8, 1 9-epoxytricosa-8,1 2,1 4-trien-11 -olide (Compound B60) 



[0497] 



Compound B6 0 




O 



OH 



[0498] The title compound was obtained as a colorless oil by the similar method as Example B44. 
iH-NMRSpectrum(CD3OD,400MHz)8(ppm): 0.88(3H,d,J=5.2Hz), 0.90(3H,d,J=7.2Hz), 0.93(3H,t,J=7.2Hz), 1.08(3H, 
d,J=8.0Hz), 1. 16-1. 73(11 H,m), 1.20(3H,s), 1.74(3H,s), 2.36-2. 62(8H,m), 2.65(1 H,dd,J=2.0,8.4Hz), 2.72(1 H,dt, 
J=2.4,6.0Hz), 3.10-3.1 6(4H,m), 3.46-3.54(1 H,m), 3.62-3.72(4H,m), 3.74-3.82(1 H,m), 4.84-4.88(1 H,m), 5.04(1 H,d, 
J=10.8Hz), 5,54(1 H,dd,J=10.0,14.8Hz), 5.62-5.74(2H,m), 6.09(1H,d,J=10.8Hz), 6.32(1 H,dd,J=10.8,15.2Hz); ESI-MS 
m/z 665(M+H)+. 

Example 861 (8E,12E,14E)-3,6,21 -Trihydroxy-6,1 0,1 2,16,20-pentamethyl-7-((homopiperazin-1-yl)carbonyl) 
oxy-1 8,1 9-epoxytricQsa-8, 12,1 4-trien-1 1 -olide (Compound 861 ) 



[0500] The title compound (a colorless oil) was synthesized by the similar method as Example 844. 
^H-NMR Spectrum (CD3OD,400MHz)6(ppm): 0.89(3H,d,J=6.8Hz), 0.90(3H,d,J=6.8Hz), 0.93(3H,t,J=7.6Hz), 1 .08(3H, 
d,J=6.8Hz), 1.14-1.25(4H,m), 1 .34-1 .68(8H,m), 1 .74(3H,d,J=0,8Hz), 1 .77-1 .86(2H,m), 2.41 -2. 63(4H,m), 2.65(1 H,dd, 
J=2.4,8.4Hz), 2.72(1 H,dt,J=2.4,6. GHz), 2.73-2.94(4H,m), 3.41 -3.68(5H,m), 3.75-3.82(1 H,m), 4.94(1 H,d,J=9.6Hz), 
5.05(1 H,d,J=1 0.4Hz), 5.57(1 H,dd,J=1 0.0,1 5.2Hz), 5.65(1 H,dd,J=8.4,15.2Hz), 5.72(1 H,dd,J=1 0.0,1 5.2Hz), 6.09(1 H,d, 
J=10.8Hz), 6.32(1 H,dd,J=10.8,14.8Hz); ESI-MS m/z 621(M-hH)+. 



[0499] 



Compound B61 
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Example B62 (8E,12EJ4E)-3,6,21-TrihydrQxy-6J0J2,16,2Q-pentamethyl-7-((4-methylhQmopiperazin-1-yl^ 
carbonyl)oxy-1 8,1 9-epoxytricosa-8,1 2, 1 4-trien-1 1 -olide (Compound B62) 

[0501] 



Compound B62 




[0502] The title compound (a colorless oil) was synthesized by the similar method as Example B44. 
^H-NMR Spectrum (CD3OD,400MHz)6(ppm): 0.79(3H,d,J=6.4Hz), 0.80(3H,d,J=7.2Hz), 0.84(3H,t,J=7.6Hz), 0.98(3H, 
d,J=6.8Hz), 1.05-1.16(4H,m), 1 .24-1 .58(8H,m), 1 .65(3H,d,J=0.8Hz), 1 .76-1 .84(2H,m), 2.25(3H,s), 2.33-2.58(9H,m), 
2.62(1 H,dt,J=2. 4, 6.0Hz), 3.37-3.46(3H,m), 3.48-3. 58(2H,m), 3.66-3.72(1 H,m), 4.85(1 H,d,J=9.6Hz), 4.95(1 H,d, 
J=10.8Hz), 5.48(1 H,dd,J=9. 6, 15.2Hz), 5.56(1 H,dd,J=8.4,15.2Hz), 5.63(1 H,dd,J=9.6,15.2Hz), 6.00(1 H,dJ=1 0.8Hz), 
6.23(1H,dd,J=10.8,14.8Hz); ESI-MS m/z 635(M-i-H)+. 

Example 863 (8E,12E,14E)-3,6,21-Trihydroxy-6,10,12,16,20-pentamethyl-7-N-(2-(piperidin-1-yl)ethyl) 
carbamoyloxy-1 8, 1 9-epoxytricosa-8,1 2,1 4-trien-1 1 -olide (Compound B63) 

[0503] 



Compound B63 




[0504] The title compound (a colorless oil) was synthesized by the similar method as Example B44. 
^H-NMR Spectrum (CD3OD,400MHz)6(ppm): 0.88(3H,d,J=6.0Hz), 0.90(3H,d,J=6.8Hz), 0.93(3H,t,J=7.6Hz), 1 .08(3H, 
d,J=6.8Hz), 1.14-1.25(4H,m), 1 .32-1 .67(14H,m), 1 .74(3H,d,J=0.8Hz), 2.40-2.62(1 OH, m), 2.65(1 H,dd,J=2.4,8.4Hz), 
2.72(1 H,dt,J=2.4,6.0Hz), 3.26(2H,t,J=6.8Hz), 3.51 (1 H,dt,J=4.4,8.4Hz), 3.74-3.81 (1 H,m), 4.86-4.92(1 H,m), 5.04(1 H,d, 
J=10.8Hz), 5.54(1 H,dd,J=9.6, 15.2Hz), 5.65(1 H,dd,J=8.4,14.8Hz), 5.69(1 H,dd,J=10.0,14.8Hz), 6.09(1 H,dJ=1 0.8Hz), 
6.32(1H,dd,J=10.8,14.4Hz); ESI-MS m/z 649(M-i-H)+. 
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Example B64 (8E,12EJ4E)-3,6,21-TrihydrQxy-6J0J2,16,2Q-pentamethyl-7-N-(2-(pyrrolidin-1-yl)ethyl) 
carbamoyloxy-1 8, 1 9-epoxytricosa-8,1 2,1 4-trien-11 -olide (Compound B64) 

[0505] 



Compound B64 




[0506] The title compound (a colorless oil) was synthesized by the similar method as Example B44. 
^H-NMR Spectrum (CD3OD,400MHz)6(ppm) : 0 .88 (3H, d, J=6 .4Hz) , 0.90(3H,d,J=6.8Hz), 0.93(3H,t,J=7.6Hz), 1 .08 
(3H,d,J=6.8Hz), 1.14-1.25(4H,m), 1 .32-1 .67(8H,m), 1.74(3H,s), 1 .78-1 .83(4H,m), 2.42-2.62(1 OH,m), 2.65(1H,dd, 
J=2.4,8.4Hz), 2.72(1 H,dt,J=2.4,6.0Hz), 3.27(2H,t,J=6.8Hz), 3.51 (1 H,dt,J=4.4,8.4Hz), 3.74-3.81 (1 H,m), 4.86-4.92(1 H, 
m), 5.04(1 H,d,J=1 0.BHz), 5.54(1 H,dd,J=9.6,1 5. 2Hz), 5.65(1 H,dd,J=8.4,14.8Hz), 5.69(1 H,dd,J=9.6,15.2Hz), 6.09(1 H, 
d,J=1 0.8Hz), 6.32(1 H,dd,J=10.8,15.2Hz); ESI-MS m/z 635(M+H)+. 

Example 865 (8E,12E,14E)-3,6,21 -Trihydroxy-6,1 0,1 2,16,20-pentamethyl-7-((4-ethylpiperazin-1-yl)carbonyl) 
oxy-18,19-epoxytricQsa-8,12,14-trien-11-olide (Compound 865) 

[0507] 



Compound B65 



O 




[0508] The title compound (a colorless oil) was synthesized by the similar method as Example 844. 

^H-NMR Spectrum (CD3OD,400MHz)6(ppm): 0.89(3H,d,J=6.4Hz), 0.90(3H,d,J=6.8Hz), 0.93(3H,t,J=7.6Hz), 1 .08(3H, 
d,J=6.8Hz), 1.11(3H,t,J=7.2Hz), 1 .14-1 .23(4H,m), 1 .33-1 .67(8H,m), 1 .74(3H,d,J=1 .2Hz), 2.40-2.63(1 OH,m), 2.65(1 H, 
dd,J=2.4,8.4Hz), 2.72(1 H,dt,J=2.4,6.0Hz), 3.40-3.72(5H,m), 3.75-3.81 (1 H,m), 4.93(1 H,dJ=10.0Hz), 5.04(1 H,d, 
J=10.4Hz), 5.57(1 H,dd,J=9. 6, 15.2Hz), 5.65(1 H,dd,J=8.4,15.2Hz), 5.71 (1 H,dd,J=9.6,15.2Hz), 6.09(1 H,dJ=10.8Hz), 
6.32(1H,dd,J=10.8,14.8Hz); ESI-MS m/z 635(M+H)+. 
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Example B66 (8E,12EJ4E)-3,6,21-TrihydrQxy-6J0J2,16,2Q-pentamethyl-7-((4-(2-hydroxyethyl)piperazin-1^ 



carbonyl)oxy-1 8,1 9-epoxytricosa-8,1 2, 1 4-trien-1 1 -olide (Compound B66) 



[0509] 



Compound B66 



O 




OH 



[0510] The title compound (a colorless oil) was synthesized by the similar method as Example B44. 
1H-NMR Spectrum (CD3OD,400MHz)5(ppm): 0.89(3H,d,J=6.8Hz), 0,90(3H,d,J=6.8Hz), 0.93(3H,t,J=7.6Hz), 1 ,08(3H, 
d,J=6.8Hz), 1.14-1.23(4H,m), 1 .33-1 .67(8H,m), 1 .74(3H,d,J=1 .2Hz), 2.43-2.61 (1 OH, m), 2.65(1 H,dd,J=2.4,8.4Hz), 
2.72(1 H,dt,J=2.4,6.0Hz), 3.38-3.72(7H,m), 3.74-3.81 (1 H,m), 4.93(1 H,d,J=9.6Hz), 5.04(1 H,d,J=1 0.8Hz), 5.57(1 H,dd, 
J=9.6,1 5.2Hz), 5.65(1 H,dd,J=8.4,1 4.8Hz), 5.71 (1 H,dd,J=9.6,15.2Hz), 6.09(1 H,d,J=1 0.8Hz), 6.32(1 H,dd, 
J=10.8, 14.8Hz); ESI-MS m/z 651(M+H)+. 

Example 867 (8E,12E,14E)-3,6,21-Trihydroxy-6,10,12,16,20-pentamethyl-7-((2,5-dimethylpiperazin-1-yl) 
carbonyl)oxy-18,19-epoxytricosa-8,12,14-trien-11-olide (Compound 867) 



[0512] The title compound (a colorless oil) was synthesized by the similar method as Example 844. 

^H-NMR Spectrum (CD3OD,400MHz)6(ppm): 0.88(3H,d,J=6.4Hz), 0.90(3H,d,J=6.8Hz), 0.93(3H,t,J=7.6Hz), 1 .08(3H, 
d,J=6.8Hz), 1.11-1.26(10H,m), 1 .34-1 .68(8H,m), 1 .74(3H,d J=0.8Hz), 2.42-2.62(5H,m), 2.65(1 H,dd,J=2.4,8.4Hz), 
2.72(1 H,dt,J=2.4,6.0Hz), 3.04-3.36(2H,m), 3.24-3.30(1 H,m), 3.51 (1 H,dt,J=4.4,8.8Hz), 3.65-3.73(1 H,m), 3.75-3.82 
(1H,m), 4.18-4.28(1 H,m), 4.88-5.00(1 H,m), 5.05(1 H,d,J=10.8Hz), 5.57(1 H,dt,J=1 0.0, 15.2Hz), 5.65(1 H,dd, 
J=8.4,14.8Hz), 5.71 (1H,dt,J=9.6,15.2Hz), 6.09(1 H,d,J=10.8Hz), 6.32(1 H,dd,J=10.8, 14.8Hz); ESI-MS m/z 635(M+H)+. 



[0511] 



Compound B67 
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Example B68 (8E,12E,14E)-7-N-Ethylcarbannoyloxy-3,6,21 trihydroxy-6, 1 0,12,1 6,2Q-pentamethyl- 
18,19-epoxytricosa-8,12,14-trien-11-olide (Compound B68) 

[0513] 



Compound B68 



O 




(8E,12E,14E)-3,6,21-Tris(1-ethoxyethoxy)-7-N-ethylcarbamoyloxy-6,10,12J6,20-pentamethyl-18,19-^^ 
8,12,14-trien-11-olide 

[0514] 



O 




[0515] Cuprous chloride (I) (13 mg, 0.13 mmol) and ethyl isocyanate (16 mg, 0.23 mmol) were added to a solution 
of (8E,12E,14E)-3,6,214ris(1-ethoxyethoxy)-7-hydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,12,14-trien- 
11-olide (16 mg, 0.023 mmol) in dichloromethane (2.5 mL) at room temperature. The mixture was stirred at room 
temperature for 1 6 hours. The reaction mixture was diluted with ethyl acetate, washed with brine, dried over anhydrous 
magnesium sulfate and evaporated. The resulting crude product was purified by silica gel column chromatography 
(Kanto silica gel 60N, spherical, neutral, 40 to 1 00 ^im, eluate; ethyl acetate:hexane=50:50) to give the title compound 
(11 mg, 61%) as a colorless oil. 
ESI-MS m/z 781(M+Na)+. 

(8E,12E,14E)-7-N-Ethylcarbamoyloxy-3,6,21 -trihydroxy-6, 10, 12,1 6,20-pentamethyl-1 8,1 9-epoxytricosa- 
8,12,14-trien-11-olide (Compound B68) 

[0516] 



Compound B68 



O 
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[0517] Pyridinium p-toluenesulfonate (17 mg, 0.069 mmol) was added to a solution of (8E,12E,14E)-3,6,21 -tris 
(1 -ethoxyethoxy)-7-N-ethylcarbamoyloxy-6, 10,12,1 6, 20-pentamethyl-1 8,19-epoxytricosa-8,22,14-trien-11 -olide (11 
mg, 0.01 4 mmol) in methanol (1 .5 mL) at room temperature, followed by stirring at the same temperature for one hour. 
The reaction mixture was diluted with 1.5 mL of ethyl acetate, washed with brine, dried over anhydrous magnesium 
5 sulfate and evaporated. The resulting crude product was purified by silica gel column chromatography (Kanto silica 
gel 60N, spherical, neutral, 40 to 100 |am, eluate: ethyl acetate) to give the title compound (6.0 mg, 61%) as a colorless 
oil. 

lH-NMRSpectrum(CD3OD,400IVIHz)5(ppm): 0.89(3H,d,J=7.2Hz), 0.90(3H,d,J=6.8Hz), 0.93(3H,t,J=7.2Hz), 1.08(3H, 
d,J=6.8Hz), 1.10(3H,t,J=7.2Hz), 1 .1 8-1 .66(9H,m), 1.20(3H,s), 1.74(3H,s), 2.40-2.61 (2H,m), 2.52(2H,d,J=4Hz), 2.65 
10 (1H,dd,J=2.4, 8.4Hz), 2.72(1 H,dt,J=2.4,5.6Hz), 3.12(2H,q,J-7.2Hz), 3.51 (1 H,dt,J=4.4,4.4Hz), 3.74-3.82(1 H,m), 4.88 
(1 H,m), 5.04(1 H,d,J=1 0.8Hz), 5.55(1 H,dd,J=1 0, 1 5.2Hz), 5.62-5.72(2H,m), 6.09(1 H,d,J=1 0.8Hz), 6.32(1 H,dd, 
J=1 0.8,1 5.2Hz); ESI-MS m/z 588(M+Na)+. 

Example B69 (8E,12E,14E)-7-(N-ChlQroacetyl)carbamoyloxy-3,6,21 -trihydroxy-6,10,12,1 6,20-pentamethyl- 
15 18,19-epoxytricosa-8,12,14-trien-11-olide (Compound B69) 

[0518] 



Compound B69 



25 




30 

[0519] Using chloroacetyl isocyanate, the title compound was obtained as a colorless oil by the similar method as 
Example B68. 

^H-NMR Spectrum (CD3OD,500MHz)5(ppm): 0.90(3H,d,J=6.5Hz), 0.90(3H,d,J=7.0Hz), 0.94(3H,t,J=7.5Hz), 1 .09(3H, 
d,J=7.0Hz), 1.16-1 .21 (4H,m), 1 .32-1 .68(8H,m), 1 .75(3H,s), 2.42-2.64(4H,m), 2.66(1 H,dd,J=2.0,6.0Hz), 3.48-3.56(1 H, 
35 m), 3.74-3.84(1 H,m), 4.44(2H,s), 5.01 (1 H,d,J=9.5Hz), 5.06(1 H,d,J=1 0.OHz), 5.60-5.70 (2H,m) , 5.73(1H,dd, 
J=10.0,15.0Hz), 6.10(1H,d,J=11.0Hz), 6.33(1 H,dd,J=11 .0,15.0Hz); ESI-MS m/z 636(M-i-Na)+. 

Example B70 (8E,12E,14E)-3-(t-Butyldimethylsiloxy)-7-(N ethyl)carbamoyloxy-3,6,21 -trihydroxy- 
6,10,12,1 6,20-pentamethyl-1 8,1 9-epoxytricosa-8,1 2,1 4-trien-1 1 -olide (Compound B70) 

40 

[0520] 



Compound B70 

45 



50 




55 [0521] The 7-acetoxy of the compound obtained in Example B1 1 was solvolyzed by the similar method as the com- 
pound B12. Then, using ethylamine, it was converted into 7-(N-ethyl)carbamethoxy moiety by the similar method as 
Example B44, and then the ethoxyethyl group was deprotected by the similar method as Example B44 to give the title 
compound as a colorless oil. 
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■"H-NMR Spectrum (CD3OD,500MHz)6(ppm) : 0.09(3H,s), 0.10(3H,s), 0.88-0.97(1 8H,nn), 1 .09(3H,d,J=7.5Hz), 1.12 
(3H,d,J=7.5Hz), 1.20(3H,s), 1 .20-1 .26(1 H,m), 1 ,27-1 .72(8H,m), 1 .73(3H,s), 2.38(1 H,dd,J=4.0,13.0Hz), 2.42-2,64(3H, 
m), 2.66(1 H,d,J=8.0Hz), 2.73(1 H,t,J=6. GHz), 3.08-3.20(2H,m), 3.48-3.56(1 H,m), 3.88-3.96(1 H,m), 4.88(1 H,d, 
J=11.0Hz), 4.90(1 H,d,J=11. GHz), 5.56(1 H,dd,J=10.G,15.0Hz), 5.64-5.84(2H,m), 6.11 (1 H,d,J=11 .GHz), 6.32(1H,dd, 
5 J=11.0,15.GHz); ESI-MS m/z 7G2 (M-i-Na)+. 

Example B71 (8 E , 1 2 E , 1 4 E)-7- Acetoxy-3 , 6-d i hyd roxy- 6,1 G,12,1 6,2G-pentamethyl-21 -oxo-1 8,1 9-epoxytricosa- 
8,12,14-trien-11-olide (111G7C) 

10 [0522] A solution of Compound B10-2 (37 mg, 57 |i,mol) obtained in Example BIO in chloroform (5 mL) was added 
to a suspension of Dess-Martin reagent (72 mg, 170 ^imol) in chloroform (2.5 mL), followed by stirring at room tem- 
perature for one hour. A 10% aqueous sodium thiosulfate solution was added to the reaction mixture and the mixture 
was vigorously stirred. Then, the organic layer was washed with brine, dried over anhydrous magnesium sulfate and 
evaporated. The resulting residue was purified by silica gel column chromatography (Kanto silica gel 60N, spherical, 

15 neutral, 40 to lOOjim, eluate; hexane:ethyl acetate=2:1 to 1 :1) to give a 3-t-butyldimethylsiloxy-21 -keto compound (30 
mg, 81%). A solution of the resulting 3-t-butyldimethylsiloxy-21-keto compound (25 mg, 39 ^imol) in tetrahydrofuran 
(1 GO |a,L) was added to a mixture of trifluoroacetic acid :tetrahydrofu ran :water=1 :10:5 (2 mL), followed by stirring at room 
temperature for 5 hours, After ethyl acetate was added to the reaction mixture, the organic layer was washed with a 
saturated sodium bicarbonate aqueous solution and brine, dried over anhydrous magnesium sulfate and then evapo- 

20 rated. The resulting residue was purified by silica gel column chromatography (Kanto silica gel 60N, spherical, neutral, 
40 to 100 [im, eluate; hexane:ethyl acetate=1 :3) to give a colorless oil (11.1 mg, 54%). It was confimied by TLC and 
HPLC that this product was identical to 11 1 G7C obtained from the cultured broth of microbial. 

Example B72 (8E,12E,14E)-3,6,21 -Trihydroxy-7-oxo-6,10,12,1 6,20-pentamethyl-18,19-epoxytricosa- 
25 8,12,14-trien-11-olide (Compound B72) 

[0523] 



30 Compound B72 



35 




40 

[0524] A solution of (8E,12E,14E)-3,6,21-tri(1-ethoxyethoxy)-7-hydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytri- 
cosa-8,12,14-trien-11-olide (10 mg, 14 jxmol) obtained in Example B39 in chloroform (0.5 mL) was added to a suspen- 
sion of Dess-Martin reagent (60 mg, 140 ^mol) in chloroform (2 mL), followed by stirring at room temperature for 3 
hours. The reaction mixture was poured into a sodium thiosulfate aqueous solution, and the mixture was vigorously 

45 stirred. Then, ethyl acetate was added thereto, and the organic layer was washed with brine, dried over anhydrous 
sodium sulfate and evaporated. The resulting residue was dissolved in 2 mL of methanol and pyridinium p-toluenesul- 
fonate (3 mg, 11 fimol) was added thereto, followed by stirring at room temperature for 20 hours. The solvent was 
removed, and the resulting residue was dissolved in ethyl acetate. The mixture was washed with a saturated sodium 
bicarbonate aqueous solution and brine, dried over anhydrous magnesium sulfate and evaporated. The resulting res- 

50 idue was purified by thin layer chromatography (MERCK Silica gel 60 F254, 0.2 mm, developing solution; hexane:ethyl 
acetate=1 :5) and preparative HPLC (Shiseido CAPCELL PAK C18, 10mml.D.x250mm, eluate; 
acetonitrile:water=20:80-80:20) to give the title compound (0.11 mg, 2%) as a colorless oil. 

■"H-NMR Spectrum (CD3OD,50GMHz)6(ppm): 0.91 (3H,d.J=7.5Hz), G.94(3H,t,J=7.5Hz), 0.96(3H,d,J=7.GHz), 1 .10(3H, 
d,J=7.0Hz), 1.10-1.26(2H,m), 1.29(3H,m), 1 .30-1 .56(4H,m), 1 .58-1 .72(2H,m), 1.78(3H,s), 1 .77-1 .86(1 H,m), 2.31 (1H, 
55 dd,J=8. 0,14. GHz), 2.44-2.54(1 H,m), 2,64-2.76(4H,m), 3,48-3.56(1 H,m), 4,13-4.20(1 H,m), 5.05(1 H,d,J=10.5Hz), 5.69 
(1H,dd,J=9.0,15.GHz), 6.11 (1 H,d,J=11 .OHz), 6.28(1 H,dd,J=1 0.5,1 5.5Hz), 6.34(1 H,dd,J=11 .0,1 5.0Hz), 7.03(1H,d, 
J=15.5Hz); ESI-MS m/z 515(M+Na)+. 
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Example B73 (2E,8E,12E,14E)-7-Acetoxy-6,21 -dihydroxy-6,1 0,12,1 6,20-pentamethyl-1 8,1 9-epoxy-3- 
oxotricosa-4,8,12,14-tetraen-11-olide (Compound B73) 

[0525] 

5 



Compound B73 




15 

[0526] (2E,8E J2E,14E)-7-Acetoxy-3,6,21-trihydroxy-6, 1 0,12,1 6,20-pentamethyl-1 8,1 9-epoxytricosa- 
4,8,1 2,1 4-tetraen-1 1 -olide (1 1 .2 mg, 20.9 ^mol) was dissolved in dichloromethane (0.5 mL), followed by cooling to 0°C. 
MnOg (54.5 mg) was added to the solution, followed by stirring at 0°C for 2 hours and at room temperature for one 
hour. The reaction mixture was filtered through Celite, and then evaporated. The resulting crude product was purified 
20 by thin layer chromatography (MERCK Silica gel 60 F254, 0.5 mm, developing solution; ethyl acetate: hexane=3:1 ) to 
give the title Compound B73 (9.8 mg, 18.3 ^imol, 87.6%). 

1H-NMR Spectrum(CD3OD,400MHz)5(ppm): 0.84(1 H,d,J=7Hz), 0.89(3H,d,J=7Hz), 0.93(3H,t,J=8Hz), 1.07(3H,d, 
J=7Hz), 1.14-1.23(1H,m),1.34(3H,s), 1 ,41 -1 .55(3H,m), 1 .59-1 .67(1 H,m), 1 .69(3H,d,J=0.7Hz), 2.09(3H,s), 2.41-2.51 
(1H,m), 2.51 -2.60(1 H,m), 2.64(1 H,dd,J=2,8Hz), 2.71 (1 H,dt,J=2,6Hz), 3.50(1 H,dt,J=5,9Hz), 3.56(1 H,d,J=15Hz), 3.68 
25 (1H,d,J=15Hz), 5.02(1 H,d,J=11 Hz), 5.04(1 H,d,J=1 OHz), 5.40(1 H,dd,J=10,15Hz), 5.59(1H,dd J=10,15Hz), 5.65(1H, 
dd, J=9,1 5Hz), 6.05(1 H,d,J=1 1 Hz), 6.21 (1 H,d,J=1 6Hz), 6.30(1 H,dd,J=1 1 ,1 5Hz), 6.66(1 H,d,J=1 7Hz); FAB-MS m/z 533 
(M+H)+, 

Example B74 (8E,12E,14E)-7-Acetoxy-3,6-dihydroxy-21-methoxyimino-6,10,12,16,20-pentamethyl- 
30 18,19-epoxytricosa-8,12,14-trien-11-olide (Compound B74) 

[0527] 



Compound B74 



OAc 



40 




45 

[0528] A solution of methoxy hydroxy lamine (1 .2 mg, 0.014 mmol) in pyridine (0.5 mL) was added to a solution of 

(8E,12E,14E)-7-acetoxy-3,6,21-trihydroxy-6,10,12,16,20-pentamethyl-21-oxo-18,19-epoxytricosa-8,12,14-trien- 

11 -olide (5.0 mg, 0.0093 mmol) in pyridine (0.5 mL) at room temperature. The mixture was stirred at 60°cfor 16 hours. 

The reaction mixture was diluted with ethyl acetate, washed with brine, dried over anhydrous magnesium sulfate and 

50 evaporated. The resulting crude product was purified by thin layer chromatography (MERCK Silica gel 60 F254, 0.2 
mm, developing solution; ethyl acetate) to give the title compound (2.2 mg, 42%) as a colorless oil. 
iH-NMRSpectrum(CD3OD,400MHz)6(ppm) : 0.87(3H,d,J=6.4Hz), 1 .03(3H,d,J-7.4Hz), 1 .05-1 .1 0(6H,m), 1.18(3H,s), 
1.26-1.70(6H,m), 1.74(3H,s), 2.06(3H,s), 2.20-2.32(2H,m), 2.42-2.60(3H,m), 2.52(2H,d,J=4.0Hz), 2.70-2. 88(2H,m), 
3.73-3.80(1 H,m), 3.78(3H,s), 5.04(2H,d,J=10.0Hz), 5.56(1 H,dd,J=10.0,15.2Hz), 5.66(1 H,dd,J=8.4,16.4Hz), 5.69(1H, 

55 dd,J=9.2,1 5.6Hz), 6.09(1 H,d,J=10.8Hz), 6.32(1 H,dd,J=12.8,14.8Hz); ESI-MS m/z 586(M+Na)-^. 
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Example B75 (8E,12E J4E)-7-Acetoxy-21 -benzyloxyimino-3,6-dihydroxy-6 J 0 J2J6,20-pentamethyl- 
18,1 9-epoxytricosa 8,12,14-trien-11-olide (Compound B75) 

[0529] 



Compound B75 



OAc 




[0530] The title compound (a colorless oil) was synthesized by the similar method as Example B74. 
1H-NMR Spectrum(CD3OD,400MHz)6(ppm): 0.85(3H,t,J=6.8Hz), 1 .03-1 .15(1 OH, m), 1.18(3H,s), 1 .32-1 .47(3H,m), 
1 .52-1 .68(3H,m), 1 .71 -1 ,74(3H,m), 2,06(3H,s), 2.1 0-2. 37(2H,m), 2.38-2.61 (4H ,m), 2.66-2.91 (2H,m), 3.74-3.81 (1 H,m), 
4.99-5.06(4H,m), 5.51 -5.73(3H,m), 6.02-6.11 (1 H,m), 6.24-6.35(1 H,m), 7.23-7.34(5H,m); ESI-MS m/z 662(M+Na)+. 

Example B76 (8E,12E)-7-Acetoxy-3,6-dihydroxy-6,10,12-trimethyltricosa-8,12,14-trien-11-olide (Compound 
B76) 

[0531] 



Compound B76 



OAc 




(8E,12E)-7-Acetoxy-3,6-bis(1-ethoxyethoxy)-6,14,12-trimethyl-14-oxotetradeca-8,12-dien-11-olide 
[0532] 



OAc 




[0533] A solution of osmium tetraoxide (4.9 mg, 0.13 mmol) in pyridine (1 .2 mL) was added to (8E,12E,14E)-7-ac- 
etoxy-3,6,21 -tris(1 -ethoxyethoxy)-6, 10,12,1 6,20-pentamethyl-1 8,1 9-epoxytricosa-8,1 2, 1 4-trien-1 1 -olide (18 mg, 
0.024 mmol) at -1 0°C. The mixture was stirred at the same temperature for one hour. An aqueous solution of NaHS03 
was added to the reaction mixture, followed by stirring at the room temperature for 10 min. The mixture was diluted 
with ethyl acetate, washed with 1 N hydrochloric acid and brine, dried over anhydrous magnesium sulfate and evapo- 
rated, to give a crude diol compound (14 mg, 71%) as a colorless oil. The resulting crude product was used for the 
next reaction without purification. Lead tetraacetate (41 mg, 0.092 mmol) and potassium carbonate (1 8 mg, 0.13 mmol) 
were added to a solution of the crude diol compound (15 mg, 0.018 mmol)in toluene (1 .0 mL) at room temperature, 
followed by stirring at the same temperature for 3 hours. The reaction mixture was diluted with 15 mL of ethyl acetate, 
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washed with brine, dried over anhydrous nnagnesiunn sulfate and evaporated. The resulting crude product was puhfied 
by silica gel column chromatography (Kanto silica gel 60N, spherical, neutral, 40 to 100 ^im, eluate; hexane:ethyl 
acetate=50:50) to give the title compound (5.4 mg, 57%) as a colorless oil. 

1H-NMR Spectrum(CD3OD,400MHz)5(ppm): 0.95(3H,d,J=6.8Hz), 1 .12-1 .36(15H,m), 1 .38-1 .78(4H,m), 2.04(3H,s), 
5 2.19(3H,s), 2.46-2.68(3H,m), 3.46-3.90(5H,m), 4.74-5.23(4H,m), 5.58(1 H,dd,J=1 0.0, 15.6Hz), 5.74-5.86(1 H,m), 6.02 
(1H,d,J=7.6Hz), 1 0.03(1 H,d,J=7.6Hz); ESI-MS m/z 535(M+Na)+. 

(8E,12E)-7-Acetoxy-3,6-bis(1-ethoxvethoxy)-6,10,12-trlmethvltricosa-8,12,14-trien-11-olide 
10 [0534] 



OAc 




20 

[0535] A solution of 1 .57 M n-BuLi in hexane (0.17 mL) was added dropwise to a solution of diisopropylamine (31 
mg, 0.36 mmol) in tetrahydrofuran (1 .8 mL) at -78°C, followed by stirring at the same temperature for 20 min. To the 
resulting solution, a solution of 1 ,3-benzothiazol-2-ylnonylsulfone (44 mg, 0.14 mmol) in tetrahydrofuran (1 mL) at 
-78°C, followed by stirring at the same temperature for 30 min. 0.6 mL of the resulting solution ( which corresponds to 

25 8.8 mg, 0.027 mmol of the anion of 1 ,3-benzothiazol-2-ylnonylsulfone) was added to asolution of (8E, 1 2E)-7-acetoxy- 
3,6-bis(1 -ethoxyethoxy)-6,1 0,1 2-trimethyl-1 4-oxotetradeca-8,1 2-dien-11 -olide (6.9 mg, 0.01 3 mmol) in tetrahydrofuran 
(0.5 mL) at -78°C. The temperature of the resulting solution was gradually (during one hour 50 min.) raised to room 
temperature with stirring. A saturated aqueous ammonium chloride solution was added to the reaction mixture and the 
mixture was further diluted with ethyl acetate. Then, the mixture was washed with brine, dried over anhydrous mag- 

30 nesium sulfate and evaporated. The resulting crude product was purified by silica gel column chromatography (Kanto 
silica gel 60N, spherical, neutral, 40 to 100 ^m, eluate; hexane:ethyl acetate=80:20) to give the title compound (3.2 
mg, 38%) as a pale yellow oil. 
ESI-MS m/z 645(I\/I+Na)+. 

35 (8E, 1 2E)-7-Acetoxy-3,6-dihydroxy-6, 1 0, 1 2-trimethyl-tricosa-8, 12,1 4-trien-1 1 -olide (Compound 76) 
[0536] 

40 Compound 7 6 

OAc 



45 




50 [0537] Pyridinium p-toluenesulfonate (13 mg, 0.051 mmol) was added to a solution of (8E,12E)-7-acetoxy-3,6-bis 
(1-ethoxyethoxy)-6,10,12-trimethyltricosa-8,12,14-trien-11-olide (3.2 mg, 0.0051 mmol) in methanol (1 mL) at room 
temperature, followed by stirring at the same temperature for 2.5 hours. The reaction mixture was diluted with 1 mL of 
ethyl acetate, washed with brine, dried over anhydrous magnesium sulfate and evaporated. The resulting crude product 
was purified by thin layer chromatography (MERCK Silica gel 60 F254, 0.25 mm, developing solution; hexaneiethyl 

55 acetate=1 :2) to give the title compound (1 .2 mg, 49%) as a pale yellow oil. 

^H-NMR Spectrum(CD3OD,400MHz)5(ppm) : 0.85-0.92(6H,m), 1.18(3H,s), 1 .20-1 .65(1 6H,m), 1 .73(3H,d,J=4Hz), 
2.06(3H,s) , 2.07-2.23(2H,m), 2.50-2. 62(3H,m), 3.75-3.82(1 H,m), 5.02-5.1 2(2H,m), 5.50-5.62(1 H,m), 5. 62-5. 80 (2H, 
m) , 6. 04-6.43(2H,m); ESI-MS m/z 501 (M+Na)+. 
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Example B77 (8E,12EJ4E)-3,6,21-TrihydrQxy-6J0J2,16,2Q-pentamethyl-((4-piperidin-1-yl)-piperidin-1-y^^ 
carbonyl)oxy-1 8,1 9-epoxytricosa-8,1 2, 1 4-trien-1 1 -olide (Compound B77) 

[0538] 



Compound B77 




[0539] The title compound was obtained as a colorless oil by the similar method as Example B44. 
lH-NMRSpectrum(CD3OD,400MHz)6(ppm): 0.88(3H,d,J=5.2Hz), 0.89(3H,d,J=7.2Hz), 0.93(3H,t,J=7.2Hz), 1.08(3H, 
d,J=6.8Hz) J .20(3H,s) J .14-1 .67(1 7H,m) J .74(3H,s) J .86-1 .92(2H,m), 2.42-2.62(1 OH,m), 2.65(1 H,dd,J=2.4,^ 
2.72(1 H,dt,J=2.4,5.6Hz), 2.73-2.83(2H,m), 3.46-3.54(1 H,m), 3.74-3.82(1 H,m), 4.1 3-4.22(1 H,m), 4.91 (1 H,d,J=9.6Hz), 
5.04(1H,d,J=10.8Hz), 5.56(1 H,dd,1 0.0,15.2Hz), 5.65(1 H,dd,J=8.4,15.2Hz), 5.71 (1 H,dd,J=9.6,15.2Hz), 6.09(1H,d, 
J=10.4Hz), 6.32(1 H,dd,J=10.8,15.2Hz); ESI-MS m/z 689(M+H)+. 

Example 878 (8E,12E,14E)-3,6,21-Trihydroxy-6,10,12,16,20-pentamethyl-7-N-(3-(4-methylpiperazin-1-yl) 
propyl)carbamoyloxy-1 8, 1 9-epoxytricosa-8,1 2, 1 4-trien-1 1 -olide (Compound B78) 

[0540] 



Compound B78 



O 




[0541] The title compound was obtained as a colorless oil by the similar method as Example B44. 
1H-NMR Spectrum (CD3OD, 400MHz) 6 (ppm) : 0.88(3H,d,J=5.2Hz), 0.90(3H,d,J=7.2Hz), 0.93(3H,t,J=7.6Hz), 1.07 
(3H,d,J=6.8Hz), 1.20(3H,s), 1 .1 6-1 .72(11 H,m), 1.74(3H,s), 2.28(3H,s), 2.36-2.62(1 4H,m), 2.65(1 H,dd,J=2.4.8.4Hz), 
2.72(1 H,dt,J=2.4,6.0Hz), 3.13(2H,t,J=6.8Hz), 3.46-3.54(1 H,m), 3.74-3,82(1 H,m), 5.04(1 H,d,J=1 0.4Hz), 5.54(1 H,dd, 
J=10.0, 15.2Hz), 5.65(1 H,ddJ=8.4, 14.8Hz), 5.69(1 H,dd,J=9.6,15.2Hz), 6.09(1 H,d,J=1 1 .2Hz), 6.32(1 H,dd, 
J=1 0.8,1 4.8Hz); ESI-MS m/z 678(M+H)+ 
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Example B79 (8E,12EJ4E)-3,6,21-TrihydrQxy-6JOJ2,16,2Q-pentamethyl-7-N-(1-methylpiperidin-4-yO 
carbamoylQxy-1 8, 1 9-epoxytricosa-8,1 2,1 4-trien-11 -olide (Compound B79) 

[0542] 



Compound B77 




[0543] The title compound was obtained as a colorless oil by the similar method as Example B44. 
1H-NMR Spectrum (CD3OD,500MHz)6(ppm): 0.89(3H,d,J=7.0Hz), 0,89(3H,d,J=8.0Hz), 0.94(3H,t,J=7.0Hz), 1.07(3H, 
d,J=7.0Hz), 1 .14-1 .24(1 H,m), 1 .20(3H,s), 1 .26-1 .68(1 OH,m), 1 .74(3H,s), 1 .84-1 .94(2H,m), 2.10-2.20(2H,m), 2.28(3H, 
s), 2.40-2. 64(4H,m), 2.66(1 H,dd,J=2.0,8.0Hz), 2.73(1 H,dt,J=2.5, 6.0Hz), 2.78-2.88(2H,m), 3.30-3.46(1 H,br), 3.48-3.55 
(1H,m), 3.74-3.82(1 H,m), 4.89(1 H,d,J=1 0.OHz), 5.05(1 H,d,J=11 .GHz), 5.55(1 H,ddJ=9.5,1 5.0Hz), 5.62-5.74(2H,m), 
6. 09(1 H,d,J=1 1.0Hz), 6.31(1H,dd,J=11.0,15.0Hz); ESI-MS m/z 635(M+H)+. 

Example 880 (8E,12E,14E)-3,6,21-Trihydroxy-6,10,12,16,20-pentamethyl-7-N-methyl-N-(1-methylpiperidin- 
4-yl)carbamoyloxy-18,1 9-epoxytricosa-8.12,14-trien-11 -olide (Compound 880) 

[0544] 



Compound 580 




[0545] The title compound was obtained as a colorless oil by the similar method as Example 844. 
■"H-NMR Spectrum (CD3OD,400MHz)6(ppm): 0.88(3H,d,J=6.4Hz), 0.90(3H,d,J=6.8Hz), 0.93(3H,t,J=7.6Hz), 1 .08(3H, 
d,J=6.8Hz), 1.14-1 .22(4H,m), 1 .33-1 .68(1 OH,m), 1 .74(3H,s), 1 .74-1 .87(2H,m), 2.06-2.21 (2H,m), 2.28(3H,s), 2.42-2.62 
(4H,m), 2.65(1 H,dd,J=2.4,8.4Hz), 2.72(1 H,dt,J=2.4,6.0Hz), 2.84(3H,br-s), 2.87-2.97(2H,m), 3.51 (1 H,dt,J=4.4,8.4Hz), 
3.75-3.81 (1H,m), 3.87-4.1 4(1 H,m), 4.95(1 H,d,J-9,6Hz), 5.05(1 H,d,J=1 0.8Hz), 5.56(1 H,dd,J=1 0.0, 15.2Hz), 5,65(1H, 
dd,J=8.4,14.8Hz), 5.72(1H,dd,J=9.6,14.8Hz), 6.09(1 H,d,J=10.0Hz), 6.32(1 H,dd,J=1 0.8, 14.8Hz); ESI-MS m/z 649 
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Example B81 (8E,12EJ4E)-3,6,21-TrihydrQxy-6J0J2,16,2Q-pentamethyl-7-((3,5-dimethylpiperazin-1-yl) 
carbonyl)oxy-1 8,1 9-epoxytricosa-8,1 2, 1 4-trien-1 1 -olide (Compound B81 ) 

[0546] 



Compound B81 




[0547] The title compound was obtained as a colorless oil by the similar method as Example B44. 
^H-NMR Spectrum (CD3OD,400MHz)6(ppm) : 0.88(3H,d,J=6.4Hz), 0.90(3H,d,J=6.8Hz), 0.93(3Hl,J=7,6Hz), 
1 .05-1 .1 0(9H,m), 1.14-1 .22(4H,m), 1 .33-1 .68(8H,m), 1 .74(3H,d,J=0.8Hz). 2.30-2.62(6H,m), 2.65(1 H,dd,J=2.4,8,4Hz), 
2.66-2.77(3H,m), 3.51 (1 H,dt,J=4.4,8.4Hz), 3.75-3.81 (1 H,m), 3.90-4.02(1 H,m), 4.15-4.28(1 H,m), 4.88-4.99(1 H,m), 
5.04(1 H,d,J=1 0.4Hz), 5.57(1 H,dd,J=1 0.0,1 5.2Hz), 5.65(1 H,ddJ=8.4,15.2Hz), 5.71 (1H,dd,J=9.6,15.2Hz), 6.09(1H,d, 
J=10.0Hz), 6.32(1 H,dd,J=10.8,15.2Hz); ESI-MS m/z 635(M+H)+. 

Example B82 (8E, 12 E,14E)-3, 6,21 -Trihydroxy-6,1 0,1 2,16, 2Q-pentamethyl-7-N-(1, 2,2,6, 6-pentamethylpiperidin- 
4-yl)carbamoyloxy-18,1 9-epoxytricosa-8,12,14-trien-11 -olide (Compound B82) 

[0548] 



Compound B82 




[0549] The title compound was obtained as a colorless oil by the similar method as Example 844. 
IH-NMR Spectrum (GD3OD,400MHz)6(ppm): 0.89(3H,d,J=6.8Hz), 0.90(3H,d,J=6.8Hz), 0.93(3H,t,J=7.6Hz), 1 .06-1 .80 
(34H,m) , 2.27(3H,s), 2,42-2.61 (4H,m), 2.65(1 H,dd,J=2.4,8.4Hz), 2.72(1 H,dt, J=2.4,6.0Hz), 3.51 (1 H,dt,J=4.4,8.4Hz), 
3.74-3.83(2H,m), 4.87-4.92(1 H,m), 5.05(1 H,d,J=10.8Hz), 5.55(1 H,dd,J=1 0.0,15.2Hz), 5.65(1 H,dd,J=8.4,14.8Hz), 
5.69(1H,dd,J=9.6,14.8Hz), 6.09(1 H,d,J=10.8Hz), 6.32(1 H,dd,J=11 .2,14.8Hz); ESI-MS m/z 691 (M+H)+. 

Example C1 VEGF production suppressing action of 11107A-G in U251 human glioma cell 

[0550] U251 human glioma cell cultured in DULBECCO-modified eagle medium (DMEM; manufactured by SIGMA 
Co., Ltd.) containing 10% fetal calf serum, penicillin (100 unit/ml) and streptomycin (100 ^ig/ml) was dispensed in 
96-well plates by 4x10^ cells/well. After culturing at 37°C overnight in a CO2 incubator (5% CO2), the media were 
removed, and 180 ^il of the above-mentioned incubation solution was charged. After adding 20^L of the above-men- 
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10 



15 



tioned incubation solution containing the test compound diluted with 3-fold succession, they were incubated in a low 
oxygen (2% O2) incubator for 18 hours. The supernatants thereof were nneasured by an ELISA kit (Imnnunobiology 
Research Institute). 

[0551] Concentration at which the amount of VEGF expressed by low oxygen stimulation was suppressed to 50 % 

(IC50 value) was determined and results are shown in Table 9. As shown in Table, 11107B suppressed most strongly 
VEGF production, and 11107G and 11107D were strong successive to 111 07B. The activities of 11107F and 11107G 
were very weak. 



Compound 


VEGF production suppressing action : IC50 (ng/ml) 


11107 B 


0.8 


11107 C 


3.0 


11107 D 


3.2 


11107 E 


36.3 


11107 A 


111 



55 



Example C2 VEGF production suppressing action of 11107B in various carcinoma cells 



20 



25 



30 



35 



[0552] WiDr human colon cancer cell, PC3 human prostate cancer cell, DU145 human colon cancer cell and HT1080 
human colon cancer cell, which were cultured in DULBECCO-modified eagle medium (manufactured by DMEM SIGMA 
Co., Ltd.) containing 10% fetal calf serum, penicillin (100 unit/ml) and streptomycin (100 ^g/ml) were dispensed in 96 
well plates by 3 x 10"^ cells/well. After culturing at 37°C overnight in a CO2 incubator (5% CO2), the media were 
removed, and 180 |al of the above-mentioned incubation solution was charged. After adding 20^lL of the above-men- 
tioned incubation solution containing the test compound diluted with 3-fold succession, they were incubated in a low 
oxygen (2% CO2) incubator for 18 hours. The supernatants thereof were measured by an ELISA kit (Immunobiology 
Research Institute). 

[0553] Concentration at which the amount of VEGF expressed by low oxygen stimulation was suppressed to 50 % 
(IC50 value) was determined and results are shown in Table 10. 111 07B suppressed most strongly VEGF production, 
and 11107C and 11107D were strong successive to 11107B. 111 07B showed the VEGF production suppressing effect 
to all cells used for the experiment. 



Various cancer cells 


VEGF production suppressing action : IC50 (ng/ml) 


WiDr 


0.65 


PC 3 


0.71 


DU-145 


1.05 


HT 1 080 


1.89 



40 



45 



50 



Example C3 Solid cancer proliferation suppressing action of 11 1 07B 

[0554] In order to study solid cancer proliferation suppressing action of 111 07B in vivo, human breast cancer BSY- 

1 cell was transplanted to the subcutaneous body sides of mice. The animals were grouped so that the average of the 
volumes of the respective groups became uniform, when it reached about 100 mm^. Control group was made as 10 
mice and 1 1 1 07B-administering groups were made as 5 mice. 1 1 1 07B was administrated for the 1 1 1 07B-administering 
groups once by intravenous injection so as to be 10 mg/kg, and a vehicle was administered to the control group. The 
tumor volumes on the fifth day, eighth day, 12th day and 15th day were measured, and relative tumor volumes were 
determined setting the tumor volume at the initiation of administration as 1 . The results are shown in Table 1 1 . 
[0555] As shown in Table, 1 1 1 07B showed the effect of suppressing solid tumor by a single administration. 



Days after the administration 


1 


5 


8 


12 


15 


Control group 


1 


1.79 


2.05 


2.54 


2.59 


11107 B group 


1 


1.08 


1.28 


1.40 


1.70 
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Example C4 Construction of reporter systenn of screening compound whicli suppresses the transcription of VEGF 
(1) Construction of reporter vector reflecting transcription from VEGF promoter 

5 [0556] In order to prepare reporter system reflecting transcription from VEGF promoter, VEGF promoter sequence 
was cloned, and inserted in secretory alkali phosphatase (FLAP) vector to construct reporter vector. 
[0557] In order to obtain the promoter region of human VEGF, VEGF genome was cloned from phage library. PGR 
primers having the sequences described in Sequence Numbers 1 and 2 were designed based on VEGF cDNA (Gen- 
Bank accession number: X62568) and a fragment having about 340 bp was obtained by carrying out PGR. Human 

10 genome phage library (Human genomic library, Clontech Co.) was screened using this as a probeto obtain pUC1 8-VEG- 
FA containing about 5.4 kb of VEGF 5' flanking region. The pUC18-VEGFAwas cleaved by KpnI/Nhel, VEGF promoter 
region of about 2.3kb obtained was inserted in the multi cloning site KpnI/Nhel of secretory alkali phosphatase (FLAP) 
vector (Goto et al, Mol. Pharmacol., 49, 860-873, 1996), and thus, VEGF-PLAP vector was constructed. 
[0558] The above-mentioned VEGF-PLAP vector was introduced in the U251 cell cultured in the DULBECCO-mod- 

f5 jfied eagle medium (DMEM; manufactured by SIGMA Co., Ltd.) containing 10% fetal calf serum, and cultured in the 
presence of 1 mg/ml G41 8 (Merck Co.) to establish G418 resistant stable clone (U251/1 -8 cell). 
[0559] It was confirmed that U251/1 -8 cell secreted PLAP under low oxygen (2% incubator) in the same manner 
as in the report (Cell. Mol. Biol. Res. 40, 35-39, 1 994) and was a reporter system reflecting the transcription from VEGF 
promoter. The screening of the compound suppressing VEGF production which was induced by low oxygen stimulation 

20 was carried out below using the clone. 

Example C5 VEGF transcription-suppressing activity of various 1 11 07 analogues and derivatives 

[0560] In order to remove the influence of alkaline phosphates in serum, U251/1-8 cell was rinsed twice with the 
25 adequate amount of PBS (Phosphate buffered saline), diluted in the DMEM medium containing 1 0% of serum in which 
alkaline phosphates was inactivated by the treatment of 60°C for 20 min., and dispensed in 96-well plates by 4 x 1 0"* 
cells/180 ^1. 

[0561] After culturing at 37°C overnight in a COg incubator (5% COg), 20 |a,L of the above-mentioned incubation 
solution containing the test compound diluted with 3-fold succession was added, and then they were incubated in a 
30 low oxygen (2% COg) incubator for 18 hours. With respect to the PLAP activity in the culture supernatants, 10 ^,1 of 
the supernatants was added to 50 jil of 0.28 M NagCOg-NaHCOg buffer solution (pH 1 0. 0, 8.0 mM MgS04), and finally 
50 \i\ of alkaline phosphatase substrate (LUMISTEIN, Genomescience Co.) was added. After reacting for one hour, 
the alkaline phosphatase activity of the PLAP was measured by detecting the chemical luminescence by a micro plate 
reader (Perkin-Elmer Co.). 

35 [0562] The FLAP activity under usual oxygen was set as 0%, the FLAP activity of cell which was treated under low 
oxygen was set as 1 00%, and the concentration suppressing the PLAP activity by 50% was set as the IC50 value of 
FLAP 

[0563] The IC50 values of VEGF transcription-suppressing activity of 111 07 analogues obtained in Examples Al to 
A82 were measured, and as a result, the IC50 values of 11107B, 11107C, 11107D, 11107E, 11107H, 111071, 11107J, 
40 11107K, 11107L, 11107M, 11107N, 11107P, 11107Q, 11107R, 11107T, 11107U, 11107W, 11107X, 11107Y, 11107Z, 
11107AB, 11107AD, 11107AE, 11107AJ, 11107AL, 11107AM, 11107AN, 11107AP, 11107AQ, 11107AW, 11107AX, 
11107AY, 11107AZ, 11107BF, 11107BG, 11107BH and 11107BI were within a range of 1 to 100 nM, and they showed 
VEGF transcription-suppressing activity. 

[0564] Further, the IC50 values of VEGF transcription suppressing activity of the 1 11 07 derivatives obtained in Ex- 
45 amples B1 to B58 were measured, and as a result, the IC50 values of Compounds B1 -1 , B1 -2, B2-1 , B2-2, B3-1 , B3-2, 
B8-1, B8-2, B8-4, B8-5, B9, B16-1, B17, B18-1, B18-3, B20-2, B21-2, B21-3, B21-4, B23-1 , B24, B25, B26, B27, B28, 
B29, B30-2, B30-3, B33-1 , B33-2, B35-1 , B35-2, B36-2, B37-1 , B39, B40, B41 , B42, B43-1 , B43-2, B44, B45, B46, 
B47, B48, B49, B50, B51 , B52, B53, B54, B55, B56, B57, B58, B59, B60, B61 , B62, B63, B64, B65, B66, B67, B69, 
B74, B75, B77, B78, B79, B80, B81 , B82 were within a range of 0.5 to 1 00 nM, and they showed VEGF transcription - 
50 suppressing activity. 

[0565] Specifically, IC50 values were shown in Table below. 



Analogues and derivatives 


VEGF transcription suppressing activity (IC50: nM) 


11107B 


1.8 


11107C 


8.2 


11107D 


6.6 
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(continued) 



Analogues and derivatives 


VEGF transcription suppressing activity (IC50: nIVI) 


11107H 


3.1 


11107J 


5.9 


11107K 


2.7 


11107AM 


2.6 


11107BH 


2.6 


Coumpound B20-2 


1.6 



Example C6 Growth suppressing activity of 1 1 1 07B to various cancer cells 

15 

(1) Growth suppressing activity of 111 078 to leukennia cell 

[0566] Dami hunnan blood megakaryocytic cell, MOLT 4 hunnan acute lynnphoblastic cell, K562 human chronic my- 
elogenous cell, U937 human histcytic lymphoma and p388 mouse lymphoma cultured in RPMI 1640 (manufactured 
20 by SIGMA Co., Ltd.) containing 1 0% fetal calf serum were dispensed in 96-well plates by 2x1 0^ cells/1 80 and they 
were cultured at 37°G overnight in a GO2 incubator (5% CO2). Then, 20 jxL of the above-mentioned incubation solution 
containing 111 078 diluted with 2-fold succession was added, and they were further cultured in a COg incubator for 3 
days. 

[0567] 20 ^L of Alamar Blue reagent (Biosource Co.) was added to the cultured cell, and fluorescence activity (ex 
25 530 nm/em 590 nm) was measured by a micro plate reader (ARBO, Perkin-Elmer Co.) after 3 to 5 hours. The cell 
growth of the control to which the compound is not added is set as 1 00%, the concentration at which it was suppressed 
by 50%wasdeten7iined. Asshown in Table, 11107Bshowedthegrowth suppressing activity to a wide range of leukemia 
cells. 



Cell strain Cell strain 


Multiplication suppressing activity IC50 (nM) 


Dami 


1.2 


MOLT4 


1.5 


U937 


1.1 


K562 


2.1 


p388 


2 



(2) Growth suppressing activity of 111 07B to various cancer cells 

[0568] H460 human lung cancer cell, U251 human glioma cell, BSY-1 and MDA-MB435 human breast cancer cell, 
PC-3 and DU145 human prostate cancer cell, OVCAR-S human ovarian cancer cell, WiDr human colon cancer cell 
and B1 6 melanoma mouse melanoma cell cultured in DMEM (manufactured by SIGMA Co., Ltd.) containing 1 0% fetal 
calf serum were dispensed in 96-well plates by 2x1 0^ cells/1 80 and they were cultured at 37°C overnight in a COg 
incubator (5% COg). Then, 20 ^L of the above-mentioned incubation solution containing test compounds diluted with 
2-fold succession was added, and they were further cultured in a CO2 incubator for 3 days. 

[0569] 20 ji,L of Alamar Blue reagent (Biosource Co.) was added to the cultured cells, and after 3 to 5 hours, fluo- 
rescence activity (ex 530 nnn/em 590 nm) was measured by a micro plate reader (ARBO, Perkin-Elmer Co.). The cell 
growth of the control to which the compound is not added is set as 1 00%, the concentration at which it was suppressed 
by 50% was determined. The IC50 values for the studied cell lines were 0.9 to 2.9 nM, and 11107B showed the growth 
suppressing activity to a wide range of cancer species. Example C7 Solid cancer growth suppressing action of various 
11107 analogues and derivatives 

[0570] In order to study solid cancer growth suppressing action of various 1 11 07 analogues and derivatives in vivo., 
WiDr human colon cancer cells were transplanted to the subcutaneous body sides of mice. The animals were grouped 
so that the average of the volumes of the respective groups becomes uniform, when it reached about 1 00 mm^. Control 
group was made as 1 0 mice and various 1 1 1 07 analogues and derivatives-administering groups were made as 5 mice. 
[0571] Various 111 07 analogues and derivatives were administrated for the administering groups for 5 days by in- 
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travenous injection so as to be any of 0.625 nng, 2.5 nng and 10 nng/kg/day, and a veliicle was administered to the 
control group. The tumor volumes on the fifteenth day or sixteenth day were measured, and relative tumor volume 
ratios (T/C%) were determined setting the tumor volume of the control group as 1 . Among the studied 111 07 analogues 
and derivatives, 11107B, 111 07D, 11107BH and Compounds B20-2, B50, B52, B54 and B55 showed the effect of 
suppressing the increase in the tumor volume, and the relative tumor volume ratios (T/C%) to the control group were 
within a range of 1 to 50%. 

Sequence Listing 

<110> Eisai Co., Ltd. 

<120> Novel bioactive substance 

<130> 02001 

<150> JP 2001/25458 

<151> 2001-2-1 

<160> 2 

<170> Patentin Ver. 2.0 
<210> 1 



<211> 30 
<212> DNA 

<213> Artificial Sequence 



<400> 1 

atgaactttc tgctgtcttg ggtgcattgg 30 

<210> 2 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<400> 2 

ctggccttgg tgaggtttgt accgcataa 29 
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Claims 

1 . A compound represented by the formula (1 ), a pharmacologically acceptable salt thereof or a hydrate of them. 




Inthefomnula (1) , n represents an integer of 3 to 12; and R2, R3a R3b^ R5a R5b^ R6a RSb^ R7a^ R7b^ r8^ R9a^ 
R9b^ Rio^ Rna Rnb same as or different from each other and each means (1) hydrogen, (2) hydroxy or 

(3) <1 > methyl, <2> alkoxy, <3> ArCH20- (wherein Ar represents Cg-u aryl or 5-membered to 1 4-membered 
heteroaryl, each of which may have substituents), <4> C2.22 acyloxy, <5> unsaturated C3.22 acyloxy, <6> R^O- 
COO-(wherein R^^ represents Ce.14 aryl, 5-membered to 1 4-membered heteroaryl, C^.22 alkoxy, unsaturated C2.22 
alkoxy, Ce.14 aiT'oxy or 5-membered to 1 4-membered heteroaryloxy, each of which may have substituents), <7> 
^1-22 alkylsulfonyloxy, <8> benzenesulfonyloxy or <9> R®''R®2Rs3siO- (wherein R®"", R^^and R®^ are the same as 
or different from each other and each represents methyl, ethyl, i-propyl, t-butyl or phenyl) , each of which may have 
substituents, (4) halogen or (5) RN1rN2n_rm_ (wherein RM represents a single bond or -C0-0-; and RN1 and RN2 
are 1) the same as or different from each other and each represents <1> hydrogen or <2> (i) 0^.22 alkyi, (ii) 
unsaturated C3.22 alkyI, (iii) C2.22 acyl, (iv) unsaturated C3.22 acyl, (v) Ce_i4aryl, (vi) 5-membered to 14-membered 
heteroaryl, (vii) benzyL (viii) C^.22 alkylsulfonyl or (ix) benzenesulfonyl, each of which may have substituents, or 
2) -NRN1rN2 may be bound together to represent 3-membered to 14-membered nitrogen-containing non-aromatic 
heterocyclic ring which may have substituents) ; further, R^ may form a single bond with either of R^^ or R^'^ to 
represent the partial structure 



^ (R^ or R^^ 




H y 



; further, R^^ and R^"^ may be bound together to represent a ketone structure (=0) or an oxime structure {=NORO^ 
(wherein R^^ represents 0^.22 alkyI, unsaturated C3.22 alkyI, C6.i4aryl, 5-membered to 14-membered heteroaryl 
or benzyl, each of which may have substituents)}; further, either of R^^ or R^"^ and either of R^^ or R^*^ may be 
bound with oxygen to represent the partial structure 



(R^^orR®**) 




; further, R^ may form a single bond with either of R^^ or R^^ and may represent the partial structure 
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H 



; further, R^^and R^*^ may be bound together to represent a ketone structure (=0) or an oxinne structure (=NOROX); 
further, R®^ and R^b may be bound together to represent a spirooxyrane ring or exomethylene; further, either of 
R6a or R6b and either of R"^^ or R"^b may bound together to form a 1 ,3-dioxolane ring; further, R''^ and R''^ may 
be bound together to represent a ketone structure (=0) or an oxime structure (=NOROX); further, R^ mayformas- 
inglebondwitheither of R^a or R^b to represent the partial structure 



further, R^a and R^b may be bound together to represent a ketone structure (=0) or an oxime structure (=N0ROX); 
further, two adjacent R^^s may form 0 to 3 ethylene structures where one R"a and one other R^^^ forme a single 
bond; further, two R^^s may form 0 to 2 epoxy structures together with oxygen; further two R"^s may form one 
2-0X0-1 ,3-dioxane structure; further, R"^ and R"b on the same carbon may be bou nd togetherto represent a ketone 
structure (=0) or an oxime structure (=N0R0X), 
provided that 

(Restricted clause 1) when the above-mentioned compound is represented by the following formula (2): 




(2) , 



at least one of R^ and R^"" is hydroxy, acetoxy or methoxy; (Restricted clause 2) when the above-mentioned com- 
pound is represented by the following formula (3): 




(3) 
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R"^ is hydroxy or acetoxy; and R^, R® and R^"" are OH; and (Restricted clause 3) a compound represented by the 
formula (4) is excluded. 




A compound represented by the formula (5), a pharmacologically acceptable salt thereof or a hydrate of them. 




In the formula (5), 

R2, Rio, R''2 and R'''^ are the same as or different from each other and each represents hydrogen or methyl; 
R3a^ R3b^ R5a^ R5b^ f{6a and R®^ are the same as or different from each other and each represents 

(1) hydrogen, 

(2) hydroxy, 
(3) 

<1> 0^.22 alkyi, 
<2> 0^.22 alkoxy, 

<3> ArCH20- (wherein Ar represents C6.14 aryl or 5-membered to 14-membered heteroaryl which may 

have substituents), 

<4> C2.22 acyloxy, 

<5> unsaturated C3.22 acyloxy, 

<6> -OCOR^o (wherein R^^ represents (i) Ce_i4 aryl , (ii) 5-membered to 14-membered heteroaryl, (iii) 
alkoxy, (iv) unsaturated C2.22 alkoxy, (v) Cq_^^ aryloxy or (vi) 5-membered to 14-membered heter- 
oaryloxy, each of which may have substituents), 
<7> alkylsulfonyloxy, 
<8> benzenesulfonyloxy or 

<9> -OSiR®"'R®2Rs3 (wherein R®"", and R®^ are the same as or different from each other and each 
represents methyl, ethyl, i-propyl, t-butyl or phenyl, 

(4) halogen or 

(5) -R'^-NRN1RN2 (wherein R^ represents a single bond or -C0-0-; and RN1 and RN2 are 1) the same as or 
different! rom each other and each represents <1> hydrogen or <2> (i) C^_22 alkyI, (ii) unsaturated C3.22 alkyI, 
(iii) C2.22 acyl, (iv) unsaturated C3.22 acyl, (v) Cg.u aryl, (vi) 5-membered to 14-membered heteroaryl, (vii) 
benzyl, (viii) C-1.22 alkylsulfonyl or (ix) benzenesulfonyl, eachof whichmayhave substituents, or 2) NRN1rN2 
may be bound together to represent 3-membered to 14-membered nitrogen-containing non-aromatic hetero- 
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cyclic ring which may have substituents); 
R7a and R^b are 

(1) different fronn each other and each represents 

1) hydrogen, 

2) -OR^ (wherein is hydrogen, methyl or acetyl) , 

3) -ORD (wherein R^ represents 

(i) alkyi (provided that in case of methyl, it always has substituents), 

(ii) -CHgAr, 

(iii) C3.22 acyl, 

(iv) unsaturated C3.22 acyl, 
(V) -CORCO^ 

(vi) 0^.22 alkylsulfonyl, 

(vii) benzenesulfonyl or 

(viii) -SiRsiRs2Rs3) or 

4) -RM-NRN1rN2^ or 

(2) R''^ and R^^ may be bound toge ther to represent <1> a ketone structure (=0) or represent an oxime 
structure (=NOROX; wherein R^x represents <1 > 0^.22 alkyi , <2> unsaturated C3.22 alkyi, <3> aryl, <4> 
5-membered to 14-membered heteroaryl or <5> benzyl, each of which may have substituents); 

further, R^^ and R^^ may be bound together to represent a ketone structure (=0) or an oxime structure (=NOR°^); 

further, R^a or R^^ rr^ay jqq bound together to represent a spirooxyrane ring or exomethylene; 

further, either of R^^ or R®^ and either of R^a or may be bound together to form a 1 ,3-dioxolane ring; 

G is represented by 

[1] 



p2lb p19b p17b 
" |{^20a pi 8a pi 6a 

{wherein R"'^^ and R^^^ are the same as or different from each other and each represents hydrogen, methyl or 
hydroxy; 

Ri7a_ Ri7b^ Ri8a^ Ri8b^ Ri9a^ Ri9b^ R20a^ R20b^ R2ia and R2ib are the Same as or different from each other and 
each represents 

(1) hydrogen, 

(2) methyl which may optionally have substituents, 

(3) -ORH, 

(4) -ORD, 

(5) halogen or 

(6) -RM-NRN1rN2; and 

r21c means (1) hydrogen or (2) 
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(wherein R^^^, R22b and R^^c are the same as or dif ferent from each other and each represents <1> hydrogen, 
<2> methyl, <3> hydroxy, <4> -ORH, <5> -OR^, <6> -R^^-NRN1rN2 or <7> halogen,); 

further, either of R^^^ or H^^^ and either of R"'^^ or R^^*^ may form a single bond together to represent the partial 
structure 



(R orR ) Jjo 



, or may be bonded with an oxygen to represent the partial structure 



(B'«o.R'»1^/°^;"'"°"''*l 



further, either of R19« or and either of R^oa or R2* may form a singie bond together to represent 



H, 



further, R^^a and R^ib may be bound together to represent <1 > a ketone structure (=0) or represent <2> an oxime 
structure (=N0R0X); 

further, either of R^^a or R2ib and either of R22a or R22b may be bound together to represent the partial structure 

(R^'^orR^'") 

further, either of R^^a or Risb and either of R2ia or R^ib may be bound together to represent the partial structure 



0 
11 



} ; 



[2] 




\ (G^I) 
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{wherein R""®^, R''^'=*, R"""^^, R"'"^'=', R""^^ and R"'^'^' have the same meanings as the definitions in the formula (G-l) ; 
and Ris^ represents (1) hydrogen or (2) the formula 




(R-F) 



(wherein Rf^^, R'^'', R'^^^ and R''^'' are the same as or different from each other and each represents hydrogen, 

methyl, hydroxy, methoxy oracetoxy; and R*5 represents methyl or ethyl)); or 

[3] 




{wherein R^^^., H'^^^, R"'''^ and R^'''^ have the same meanings as the definitions in the fomiula (G-l); and R^^^c 
represents (1) hydrogen or (2) the formula 




(R-f) 



(wherein R^^^, H^^^, and R^^ are the same as or different from each other and each represents hydrogen, 
methyl, hydroxy, methoxy or acetoxy; and Rf^ represents methyl or ethyl)}, 

provided that the restricted clauses 1 , 2 and 3 according to claim 1 are included. 

A compound represented by the formula (6), a pharmacologically acceptable salt thereof or a hydrate of them. 




In the formula (6), R2, R3a^ R3b^ psa psb^ R6a^ R6b^ R7a, R7b^ Rio^ R12 and R14 have the same meanings as the 
definitions of the formula 5 (in the claim 2); R^^a and R"'^ (1 ) each represents hydrogen, or (2) are bound together 
to <1> form a single bond and represent 
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H 



or <2> form epoxy and represent 



O 



R''^ and R''^ (1) each represents hydrogen, or (2) are bound together to <1 > form a single bond and represent 



or <2> form epoxy and represent 



0 



provided that (1) when R^^a gpcl R^^ are bound together to form a single bond in the formula (6), R^^^ and 
Ris <1> are each hydrogen or <2> are bound together to be an epoxy; and (2) when R"'^^ and R"'^ are bound 
together to form a single bond, H^^^ and R"'^ <1 > are each hydrogen or <2> are bound together to be an epoxy; 
and G®v (1) has the same meaning as the definition of G in the formula 5, or (2) represents 



(wherein ™ represents a single bond or a double bond; R^^^, R"'^'^, R'lQ^and R""^ have the same meanings as the 
definitions in the formula (5) ; R"'^*^ is hydrogen or C^.^ alkyi). 

A compound represented by the formula (7), a pharmacologically acceptable salt thereof or a hydrate of them. 




In the formula (7), R2, R3a^ R3b^ R6a^ R6b^ R7a^ R7b^ Rio^ R12^ Ri^andG have the same meanings as the definitions 
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in the formula 5 of the claim 2; R"'^^ and R""^ (1 ) each represents hydrogen or (2) are bound together to <1 > form 
a single bond and represent 



At* 



or <2> form epoxy and represent 



O q12 



; and R"^^and R^S(1) each represents hydrogen or (2) are bound together to <1> form a single bond and represent 



H ^ 



or <2> form epoxy and represent 



O 



A compound represented by the formula (8), a pharmacologically acceptable salt thereof or a hydrate of them. 




(8) 



In the formula (8), R^, RSa psb^ ps^a psb^ R7a^ pjh^ rio^ r"'^, Riband G have the same meanings as the definitions 
in the formula 5 of the claim 2; and R'l^a, R13, Ri4a and have the same meanings as the definitions in the 
formula 7 of the claim 4. 



A compound represented by the formula (9), a pharmacologically acceptable salt thereof or a hydrate of them. 
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In the formula (9), R2, RSa^ R7a^ R^b, Rio^ r12^ r14 and G have the same meanings as the definitions in the 
formula 5 of the claim 2; and R^^a r13^ Ri4a and R^^^ have the same meanings as the definitions in the formula 7 
of the claim 4. 

A compound represented by the formula (1 0), a pharmacologically acceptable salt thereof or a hydrate of them. 




(10) 



In the formula (10), R2, R3a^ R6a R6b^ rio r12 r14 and G havethesame meanings as the definitions in the formula 
5 of the claim 2; and R^^^a^ r13^ Ri4a and R^^^ have the same meanings as the definitions in the formula 7 of the 
claim 4. 

A compound represented by the formula (11), a pharmacologically acceptable salt thereof or a hydrate of them. 




(11) 



In the formula (11), R^^, Ri6a^ Ri6b Ri7a^ Ri7b^ R20a^ R20b^ R2ia^ R2ib and R2ic have the same meanings as the 
definitions in the formula 5 of the claim 2; R""^ represents hydrogen or methyl; and 
G"' is represented by (1) 




(GMW) 



(wherein R^, RSa^ ffi^, R^^, RSb^ R6a^ R6b^ R7a R7b and R^^ have the same meanings as the definitions in the 
formula 5 of the claim 2), 



174 



EP 1 380 579 A1 




(GM-II) 



(wherein R^, R^, R^^, R^a^ RSb^ R^a^ pzb and Rio have the same meanings as the definitions in the formula 7 of 

the claim 4), 

(3) 




(GM-III) 



(wherein R^, R^, R^^, R^^, R^^, R7a^ R7b and rio have the same meanings as the definitions in the formula 8 of 

the claim 5), 

(4) 




(GMHV) 



(wherein R2, RSa^ R7a^ R7b and R^^ have the same meanings as the definitions in the fonnula 9 of the claim 6) or 
(5) 




(QM-V) 



(wherein R^, R3a^ R6a^ R6b and R^^ have the same meanings as the definitions in the formula 10 of the claim 7), 
provided that the res tricted clauses 1 , 2 and 3 according to claim 1 are included. 

A compound represented by the formula (12), a pharmacologically acceptable salt thereof or a hydrate of them. 
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(12) 



lntheformula(12), R12, Ri6a^ Ri6b^ r17^ Ri7a^ Ri7b^ R20a^ R20b R2ia^ R2ib^ R2iband R2ichavethe same meanings 
as the definitions in the formula 5 of claim 2; and R""^ and have the same meanings as the definitions in the 
formula 11 of claim 8. 

10. A compound represented by the formula (13), a pharmacologically acceptable salt thereof or a hydrate of them. 




(13) 



In the formula (13), ::: represents a single bond or a double bond ; R12, Ri6a^ Ri6b^ Ri7a Ri7b R20a R20b R2ia^ 
R2"'b and R21C have the same meanings as the definitions in the formula 5 of claim 2; and R''^ and G"' have the 
same meanings as the definitions in the formula 11 of claim 8. 

11. A compound represented by the formula (14), a pharmacologically acceptable salt thereof or a hydrate of them. 




(14) 



lntheformula(14), R12, Ri6a^ Ri6b Ri7a Ri7b Ri8a^ R20a^ R20band R2ichavethe same meanings as the definitions 
in the formula 5 of claim 2; and G"^ has the same meaning as the definition in the formula 11 of claim 8. 

12. A compound represented by the formula (H-l), a pharmacologically acceptable salt thereof or a hydrate of them. 




In the fomiula (H-l), R2h, RSh^ R6h^ Rioh^ Ri2h^ Ri6h^ R20h^ R2ih and R22h are the same as or different from each 
other and each represent 

(1) hydrogen, 

(2) methyl. 
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(3) hydroxymethyl or 

(4) C2.8 acyloxymethyl; 

R3h\ R5h'^ R6h'^ R7h'^ Ri6h'^ Ri7h'^ R20h'^ R2ih' and R22h' are the same as or different from each other and each 
represents 

(1) hydrogen, 

(2) hydroxy, 

(3) methoxy or 

(4) C2.8 acyloxy; 

R5h and R^h' may be bound together to form a ketone structure (=0); R2ih and R2ih' may be bound together to 
form a ketone structure (=0); and R®^ and R^"^' may be bound together to form a spirooxyrane structure, provided 
that the restricted clauses 1 , 2 and 3 according to claim 1 are included. 

13. A compound represented by the formula (H-1) according to claim 12, a pharmacologically acceptable salt thereof 
or a hydrate of them, which is selected from the group consisting of a compound in which R^h is hydrogen, R^^' is 
hydroxy, both of R^h and R^^' are hydrogen, R^h is methyl, R^h' is hydroxy, R''^' is hydroxy, all of R^^^, R^^^ and 
R"'6h are methyl, both of R"'^'^' and R^^^ are hydrogen, R^oh js methyl, R^oh' is hydrogen, R2ih' is hydroxy, both of 
R2ih and R22h' are hydrogen and R22h is methyl; 

a compound in which R2h is hydrogen, R^h' is hydroxy, both of R^^ and R^t are hydrogen, R^^ js methyl, R^^' 
is hydroxy, R^^^' is acetoxy, all of R''^^^, R"'2h and R^^^ are methyl, both of R"'®^^' and R"''^^' are hydrogen, R20h is 
methyl, R20h' is hydrogen, R^ih' is hydroxy, both of R2ih and R22h' are hydrogen, and R22h is methyl; 

a compound in which R2h is hydrogen, R^*^' is hydroxy, both of R^^ and R^h' are hydrogen , R^^^ is methyl, 
R6h' is hydroxy, R^h' is acetoxy, all of R^^^, R''2h and R^^^ are methyl, both of R^i^h' and R'l^h' are hydrogen, R20h 
is methyl, R^oh' is hydrogen, both of R2"'h and R2""t are bound together to fonn a ketone structure, R22h' is hydrogen 
and R22h is methyl; 

a compound in which R2h is hydrogen, R^*^' is hydroxy, both of R^"^ and R^^' are hydrogen, R^"^ is methyl, R^^' 
is hydroxy, R'''^' is acetoxy, all of R^^^, Ri2h and R^^h are methyl, R^^^' \q hydroxy, R^^h' is hydrogen, R20h js methyl, 
R20h' is hydrogen, R2ih' js hydroxy, both of R2ih and R22h' are hydrogen, and R22h is methyl; 

a compound in which R2h is hydrogen, R^"^' is hydroxy, both of R^*^ and R^"^' are hydrogen, R^*^ is methyl, R^^' 
is hydroxy, R''^' is acetoxy, all of R'^^^, R"'2h and R''^'^ are methyl, both of R'^^^' and R'^''^^' are hydrogen, R20h js 
methyl, R20IT is hydroxy, R2"'h' is hydroxy, both of R2"'h and R22h' are hydrogen, and R22h is methyl; 

a compound in which R2h js hydrogen, R^'^' is hydroxy, both of R^^ and R^*^' are hydrogen, R^^ is methyl, R^^' 
is hydroxy, R''"^' is hydroxy, all of R"'^'^, R"'2h and R^^^ are methyl, R"'^*^' is hydroxy, R"'"^'^' is hydrogen, R20h js methyl, 
R20h' js hydrogen, R2ih' js hydroxy, both of R2ih and R22h' are hydrogen, and R22h is methyl; 

a compound in which R2h is hydrogen, R^"^' is hydroxy, both of R^*^ and R^"^' are hydrogen, R^^ is methyl, R^"^' 
is hydroxy, R^h' is hydroxy, all of R"^^^, R"'2h and R^^^ are methyl, both of R^^^h' and R'l^h' are hydrogen, R20h is 
methyl, R20h' is hydroxy, R2ih' is hydroxy, both of R2ih and R22h' are hydrogen, and R22h is methyl; 

a compound in which R2h is hydrogen, R^"^' is hydroxy, both of R^"^ and R^^' are hydrogen, R^"^ is methyl, R^^' 
is hydroxy, R"^^' is propanoyloxy, all of R^^^, R"'2h and R^^h are methyL both of R"'Sh' and R"'^'^' are hydrogen, R20h 
is methyl, R20h' js hydrogen, R2''h' js hydroxy, both of R2ih and R22h' are hydrogen, and R22h is methyl; 

a compound in which R2h is hydrogen, R^'^' is hydroxy, both of R^"^ and R^^' are hydrogen, R®^ is methyl, R^"^' 
is hydroxy, R''^' is acetoxy, all of R^O"^, R"'2h and R"'6h are methyl, both of R"'6h' and R"'''h' are hydrogen, R20h is 
methyl, R20h' js hydrogen, R2ih' is hydroxy, and all of R2ih^ R22h' and R22h are hydrogen; 

a compound in which R2h is hydrogen, R^h' is hydroxy, R^h is hydrogen, R^h' is hydroxy, R^h is methyl, R^^' 
is hydroxy, R"^^' is acetoxy, all of R"^^^, R"'2h and R^^^ are methyl, both of R"^^^' and R"'^^^' are hydrogen, R20h is 
methyl, R20h' js hydrogen, R2ih' js hydroxy, both of R2ih and R22h' are hydrogen, and R22h is methyl; 

a compound in which R2h js hydrogen, R^h' js hydroxy, R^^ is hydrogen, R^"^' is acetoxy, R^'^ is methyl, R^*^' 
is hydroxy, R''^' is acetoxy, all of R"io*^, R"'2h and R"'^'^ are methyl, both of R""®"^' and R"'''^' are hydrogen, R20h is 
methyl, R20h' is hydrogen, R2ih' js hydroxy, both of R2ih and R22h' are hydrogen, and R22h is methyl; 

a compound in which R2h is hydrogen, R^"^' is acetoxy, both of R^^ and R^"^' are hydrogen, R^^^ is methyl, R^^^' 
is hydroxy, R''^' is acetoxy, all of R'^^^, R"'2h and R^^h are methyl, both of R'lSh' and R^^h' are hydrogen, R20h is 
methyl, R20IT is hydrogen, R2ih' is hydroxy, both of R2ih and R22h' are hydrogen, and R22h is methyl; 

a compound in which R2h is hydrogen, R^"^' is hydroxy, both of R^^ and R^^' are hydrogen, R^^ is acetoxyme- 
thyl, R^h' is hydroxy, R''^' is acetoxy, all of R"^^^, R^2h and R^^^ are methyl, both of R^^^' and R"'^^' are hydrogen, 
R20h js methyl, R20h' is hydrogen, R2ih' is hydroxy, both of R2''h and R22h' are hydrogen, and R22h is methyl; 

a compound in which R2h js hydrogen, R^"^' is hydroxy, both of R^^ and R^^' are hydrogen, R^^ is methyl, R®^' 
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is hydroxy, R''^' is acetoxy, all of R^^^, R^^h and Ri6h are methyl, R^^h' js hydrogen, R^^^' are hydroxy, R^oh js 
methyl, R^ot \s hydrogen, R^ih' js hydroxy, both of R^^^ and R22h' are hydrogen, and R22h js methyl; 

a compound in which R^h is hydrogen, R^h' is hydroxy, both of H^^ and R^^' a^e hydrogen, R^^ is methyl, R^^' 
is hydroxy, R^h' is acetoxy, all of R^o^ R^^h and R^^h are methyl, both of R'lSh' and R"'7h' are hydrogen, both of R^oh 
and R20h' are hydrogen, R^ih' js hydroxy, both of R^ih and R22h' are hydrogen, and R22h js methyl; 

a compound in which R^h is hydrogen, R^^' is hydroxy, both of R^^ and R^^^' are hydrogen, R^^ is methyl, R^^' 
is hydroxy, R''^^' is acetoxy, both of R^^^ and R^^^ are methyl, all of R^^^, R^'Sh' and R'l^h' are hydrogen, R^Oh js 
methyl, R^o^ js hydrogen, R^^h' js hydroxy, both of R^^^ and R22h' are hydrogen, and R22h js methyl; 

a compound in which R2h js hydrogen, R^h' is hydroxy, both of R^h and R^h' are hydrogen, R^^ is methyl, R^h' 
is hydroxy, R'^^' is acetoxy, both of R"'Oh and R^^h are methyl, all of R^^h^ Ri6h' and R^'^^' are hydrogen, R20h is 
methyl, R^oh' js hydrogen, R^it js hydroxy, both of R^ih and R22h' are hydrogen, and R22h js methyl; 

a compound in which R2h is hydrogen, R^h' is hydroxy, both of R^h and R^h' are hydrogen, R^^ is methyl, R^h' 
is hydroxy, R"^^' is acetoxy, both of R"'2h and R^^*^ are methyl, all of R"'^'^, R""^*^' and R"''''^' are hydrogen, R20h js 
methyl, R20h' js hydrogen, R2ih' js hydroxy, both of R2"'h and R22h' are hydrogen, and R22h js methyl; 

a compound in which R2h is hydrogen, R^*^' is hydroxy, both of R^*^ and R^^^' are hydrogen, R^*^ is acetoxyme- 
thyl, R6h' is hydroxy, R"^^' is hydroxy, all of R^^^, R"'2h and R^^h are methyl, both of R^^^' and R'l^h' are hydrogen, 
R20h js methyl, R20h' js hydrogen, R2"'h' js hydroxy, both of R2ih and R22h' are hydrogen, and R22h is methyl; 

a compound in which R2h is hydrogen, R^"^' is hydroxy, both of R^^^ and R^^^' are hydrogen, R^^ is methyl, R^^' 
is hydroxy, R''^' is hydroxy, all of R^^^, R"'2h and R^^^ are methyl, both of R''^^' and R"'''^' are hydrogen, R20h js 
methyl, R^^' is hydrogen, R2"ih and R^^^' are bound togethertoformaketone structure, R22h' is hydrogen, and R22h 
is methyl; 

a compound in which R2h js hydrogen, R^^' is hydroxy, all of R^"^, R^h' and R^^ are hydrogen, R^^^' is acetoxy, 
R7h' is hydroxy, all of R^^^, R"'2h and R">6h are methyl, both of R^^h' and R^^h' are hydrogen, R20h js methyl, R20h' 
is hydrogen, R2ih' js hydroxy, both of R2"'h and R22h' are hydrogen, and R22h js methyl; 

a compound in which R2h is methyl, R^^' is hydroxy, both of R^"^ and R^^' are hydrogen, R®"^ is methyl, R^"^' 
is hydroxy, R"^^' is hydroxy, all of R''^^^, R"'2h and R^^^ are methyl, both of R""^*^' and R"'''^^' are hydrogen, R20h js 
methyl, R20h' js hydrogen, R2ih' js hydroxy, both of R2ih and R22h' are hydrogen, and R22h js methyl; 

a compound in which R2h is methyl, R^*^' is hydroxy, both of R^h and R^"^' are hydrogen, R^^^ is methyl, R^"^' 
is hydroxy, R^h' is acetoxy, all of R'^^^ ^1211 and R^^^ are methyl, both of R^^^h' and R^'^^' are hydrogen, R20h js 
methyl, R20h' js hydrogen, R2ih' js hydroxy, both of R2ih and R22h' are hydrogen, and R22h js methyl; 

a compound in which R2h is hydrogen, R^"^' is hydroxy, R^^ is hydrogen, R^^' is hydroxy, R^*^ is methyl, R^^' 
is hydrogen , R'''^' is acetoxy, all of R'^^^, R''2h and R""^^ are methyl, both of R^^h' and Ri^h' are hydrogen, R20h js 
methyl, R20h^ js hydrogen, R2ih' js hydroxy, both of R2ih and R22h' are hydrogen, and R22h js methyl; 

a compound in which R2h is hydrogen, R^t js hydroxy, all of R^^^, R^^', R^^ and R^^, are hydrogen, R'^^' is 
hydroxy, all of R^o^ Ri2h and R"'6h are methyl, both of R^^^' and R^'^^' are hydrogen, R20h js methyl, R20h' js 
hydrogen, R2ih' js hydroxy, both of R2ih and R22h' are hydrogen, and R22h is methyl; 

a compound in which R2h is hydrogen, R^"^' is hydroxy, both of R^^ and R^^ are hydrogen, R^"^ and R^"^' are 
bound together to form a spirooxyrane structure, R"^^' is acetoxy, all of R"'^^, R'l^h and R""®^ are methyl, both of 
R'lSh' and R"""^"^' are hydrogen, R20h js methyl, R^Oh' js hydrogen, R2ih' js hydroxy, both of R2ih and R22h' are hy- 
drogen, and R22h js methyl; 

a compound in which R2h is hydrogen, R^"^' is hydroxy, both of R^^^ and R^^^' are hydrogen, R^^ and R^^' are 
bound together to form a spirooxyrane structure, R'''^' is hydroxy, all of R''^'^, R"'2h and R''^'^ are methyl, both of 
R"'^'^' and R'l^h' are hydrogen, R20h js methyl, R20h' js hydrogen, R2ih' is hydroxy, both of R2ih and R22h' are hy- 
drogen, and R22h js methyl; 

a compound in which R2h is hydrogen, R^*^' is hydroxy, both of R^*^ and R^*^' are hydrogen, R^"^ is methyl, R^^' 
is acetoxy, R^^' is acetoxy, all of R"^^^, R"'2h and R^^^ are methyl, both of R^^^' and R'l^h' are hydrogen, R20h js 
methyl, R20h' js hydrogen, R2"'h' js hydroxy, both of R2"'h and R22h' are hydrogen, and R22h js methyl; 

a compound in which R2h is hydrogen, R^*^' is hydroxy, both of R^^ and R^^^' are hydrogen, R^^^ is methyl, R^^' 
is hydroxy, R"^*^' is acetoxy, all of R"'°'^, R''2h and R""^"^ are methyl, R"'^'^' is hydroxy, R"""^*^' is hydrogen, R20h js methyl, 
R20h' js inydrogen, R2"'h and R2""t are bound together to form a ketone structure, R22h' js hydrogen, and R22h js 
methyl; 

a compound in which R2h is hydrogen, R^"^' is hydroxy, both of R^"^ and R^^' are hydrogen, R^"^ is methyl, R^"^' 
is hydroxy, R'^^' is acetoxy, all of R'^^^, R"'2n and R^^h are methyl, both of R'lSh' and R^^h' are hydrogen, R20h js 
methyl, R20IT js hydrogen, R2ih js hydrogen, both of R2ih' and R22h' are hydroxy, and R22h js methyl; 

a compound in which R2h is hydrogen, R^"^' is hydroxy, R^^ is hydrogen, R^^' is hydroxy, R^^ is methyl, R^^' 
is hydroxy, R''^' is acetoxy, all of R"^^^, R"'2h and R^^^ are methyl, both of R""®"^' and R"''^^' are hydrogen, R20h js 
methyl, R20h' js hydrogen, R2ih js hydrogen, both of R2ih' and R22h' are hydroxy, and R22h js methyl; 

a compound in which R2h is hydrogen, R^"^' is hydroxy, both of R^^ and R^^' are hydrogen, R^^ js methyl, R®^' 
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is hydroxy, R^^' is hydroxy, both of R^^^ gpcl R^^h are methyl, all of R^2h^ p^iew and F|i7h' g^e hydrogen, R^oh jg 
methyl, R^o^' js hydrogen, R^ih' \s hydroxy, both of R^""^ and R22h' are hydrogen, and R22h \s nnethyl; and 

a connpound in which R^h is hydrogen, R^h' is hydroxy, both of R^^ and R^h' are bound together to form a 
ketone structure, R^h is methyl, R^t is hydroxy, R^t is acetoxy, all of R^^^, R'l^h and R^^^ are methyl, both of R^^h' 
and Ri7h' are hydrogen, R^oh \s methyl, R^oh' js hydrogen, R^^h' js hydroxy, both of R^^h and R22h' are hydrogen, 
and R22h js nnethyl. 

14. A compound represented by the formula (H-ll), a pharmacologically acceptable salt thereof or a hydrate of them. 



Inthefomnula (H-ll), R2h, R6h^ Rioh Ri2h^ Ri6h^ R20h^ R2ihand R22h are the same as or different from each other 
and each represents 

(1) hydrogen, 

(2) methyl, 

(3) hydroxymethyl or 

(4) C2.8 acyloxymethyl; 

R3h'^ R6h'^ R7h'^ Ri6h'^ R^^h'^ R20h'^ R2ih' and R22h' are the Same as or different from each other and each represents 

(1) hydrogen, 

(2) hydroxy, 

(3) methoxy or 

(4) C2.8 acyloxy; 

further, R2ih and R2ih' may be bound together to form a ketone structure (=0); and further, R^^ and R^^^' may be 
bound together to form a spirooxyrane structure. 

15. A compound represented by the formula (H-ll) according to claim 1 4, a pharmacologically acceptable salt thereof 
or a hydrate of them, which is selected from the group consisting of a compound in which R^h js hydrogen, R^t js 
hydroxy, R^h is methyl, R^h' is hydroxy, R^^' js acetoxy, all of R^^^, R"'2h and R"'Sh are methyl, both of R^^h' and 
R"'^'^' are hydrogen, R20h is methyl, R20h' js hydrogen, R2ih' js hydroxy, both of R2"'h and R22h' are hydrogen and 
R22h js methyl; 

a compound in which R2h is hydrogen, R^"^' is hydroxy, R®^ is methyl, R^"^' is hydroxy, R"^"^' is hydroxy, all of 
Rioh^ Ri2h and R'Jeh are methyl, both of R">6h' and R^^h' are hydrogen, R20h jg methyl, R20h' is hydrogen, R2ih' js 
hydroxy, both of R2ih and R22h' are hydrogen, and R22h js methyl; 

a compound in which R2h is hydrogen, R^"^' is hydroxy, R^"^ is methyl, R^"^' is hydroxy, R"^"^' is acetoxy, all of 
Rioh^ Ri2h and Rish are methyl, both of R^s^' and R^^h' are hydrogen, R20h js methyl, R20h' js hydrogen, both of 
R2"'h and R2"'h' are bound together to form a ketone structure, R22h' js hydrogen, and R22h js methyl; 

a compound in which R2h is hydrogen, R^i^'is hydroxy, R^"^ and R^^' are bound togethertofomn a spirooxyrane 
structure, R^h' js acetoxy, all of R^^^, R"'2h and R^i^h are methyl, both of R^^h' and R^^h' are hydrogen, R20h js methyl, 
R20h' js hydrogen, R2ih' js hydroxy, both of R2"'h and R22h' are hydrogen, and R22h js methyl; 

a compound in which R2h is hydrogen, R^^' is hydroxy, R^^ is methyl, R^^' is acetoxy, R'''^' is acetoxy, all of 
Rioh^ Ri2h and R^sh are methyl, both of R"'6h' and R'l^h' are hydrogen, R20h js methyl, R20h' js hydrogen, R2ih' js 
hydroxy, both of R2"'h and R22h' are hydrogen, and R22h js methyl; and 

a compound in which R2h is hydrogen, R^*^' is hydroxy, R^^ is methyl, R^"^' is hydroxy, R^^' is acetoxy, all of 
Rioh Ri2h and R'lSh are methyl, R^^h' js hydrogen, R^'^^' is hydroxy, R20h js methyl, R20h' js hydrogen, R2ih' is 
hydroxy, both of R2"ih and R22h are hydrogen, and R22h is methyl. 
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16. A compound represented by thefornnula (H-lll), a pharmacologically acceptable salt thereof or a hydrate of them. 



In the formula, R2h, RSh^ R6h^ Rioh^ f^i2h^ p^^eh^ R20h^ R2ih R22h a^e the same as or different from each other 
and each represents 

(1) hydrogen, 

(2) methyl, 

(3) hydroxymethyl or 

(4) C2.8 acyloxymethyl; 

R5h' R6h' R7h' Ri6h'^ Ri7h'^ R20h'^ R2ih' and R22h' are the same as or different from each other and each represents 

(1) hydrogen, 

(2) hydroxy, 

(3) methoxy or 

(4) C2.8 acyloxy; 

further, R^^ and H^^' may be bound together to form a ketone structure (=0); further, R^ih and R^ih' may be bound 
together to form a ketone structure (=0) ; further, and R^^^' may be bound together to form a spirooxyrane 
structure. 

17. Acompoundrepresented by the formula (H-lll) according to claim 16, a pharmacologically acceptable salt thereof 
or a hydrate of them, which is selected from the group consisting of a compound in which R^h is hydrogen, both 
of H^^' and R^h' are hydrogen, R^^^ is methyl, R^^^' is hydroxy, R'''^' is hydroxy, all of H^^^, R^^h and Ri^h are methyl, 
both of RieiT and R^^h' are hydrogen, R20h \s methyl, R20h' is hydrogen, R2ih' Is hydroxy, both of R2ih and R22h' 
are hydrogen and R22h \s methyl; 

a compound In which R^h Is hydrogen, both of R^^ and R^^' are hydrogen, R^^ Is methyl, R®^' Is hydroxy, R"^'^' 
Is acetoxy, all of R^^^, R^^h and R^^h are methyl, both of R^^h' and Ri^h' are hydrogen, R20h |s methyl, R20h' Is 
hydrogen, R2""t js acetoxy, both of R2ih and R22h' are hydrogen and R22h \s methyl; and 

a compound in which R2h is hydrogen, both of R^^ and R^^' are hydrogen, R^^ is methyl, R^^' is hydroxy, R'^^' 
Is acetoxy, all of R^^^, R"'2h and R^^h are methyl, both of R^sh' and R^^ir are hydrogen, R20h jg methyl, R20h' js 
hydrogen, R2"'h' \q hydroxy, both of R2"'h and R22h' are hydrogen and R22h js methyl. 

18. A compound represented by the formula (H-IV), aphamnacologicallyacceptablesaltthereof or a hydrate of them. 



In the formula, R2h, R3h^ R4h^ RSh^ R6h^ R7h^ Rioh^ Ri2h Ri6h^ R20h^ R2ih and R22h are the same as or different 
from each other and each represents 
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(1) hydrogen, 

(2) methyl, 

(3) hydroxy methyl or 

(4) C2.8 acyloxymethyl; 

R3h', R5h'^ R6h'^ R7h', Ri6h'^ Ri7h'^ R20h'^ R2ih' and R22h' are the same as or different from each other and each 
represents 

(5) hydrogen, 

(6) hydroxy, 

(7) methoxy or 

(8) C2.8 acyloxy; 

further, R^*^ and R^*^' may be bound together to form a ketone structure (=0); further, R^"^ and R^"^' may be bound 
together to form a ketone structure (=0); further, further, R"^"^ and R"^"^' may be bound together to form a ketone 
structure (=0); R^ih and R2""t may be bound together to form a ketone structure (=0) ; further, R^^ and R^^ may 
form a single bond to represent 




; and 

further, R^^ and R^^' may be bound together to form a spirooxyrane structure, provided that the restricted 
clauses 1 , 2 and 3 according to claim 1 are included. 

19. The compound represented by the formula (H-IV) according to claim 1 8, a pharmacologically acceptable salt there- 
of or a hydrate of them, which is selected from the group consisting of a compound in which R^h is hydrogen, R^^ 
and R2^' are bound together to form a ketone structure, R^"^ and R^"^ form a single bond to represent 




, R5h' is hydrogen, R^h is methyl, R^^' jg hydroxy, R^h is hydrogen, R^^^' is acetoxy, all of R^^^, R^^^ and R^^^h are 
methyl, both of R^®^' and R""^"^' are hydrogen, R^oh \s methyl, R^oh' \s hydrogen, R^^h' js hydroxy, both of R^ih and 
R22h' are hydrogen, and R22h js methyl; and 

a compound in which R2h is hydrogen, R^"^ is hydrogen, R^*^' is hydroxy, all of R""-"^, R^^^ and R^"^' are hydrogen, 
R6h is methyl, R^h' is hydroxy, R^h and R^h' are bound together to form a ketone structure, all of R^^^, Ri2h and 
R'lSh are methyl, both of R^^^' and R^^h' are hydrogen, R20h is methyl, R20h' js hydrogen, R2ih' js hydroxy, both of 
R2''h and R22h' are hydrogen, and R22h \s methyl. 

20. A compound represented by the formula (H-V), a pharmacologically acceptable salt thereof or a hydrate of them. 




(H-V) 
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In the formula (H-V), R^^h, Ri6h Ri6h'^ pizh'^ R^oh^ f{20h' and R^it have the same meanings as the definitions in 
the formula (H-l) of claim 12; R"'^'^ represents hydrogen or methyl; R2ih" represents hydrogen, methyl or ethyl; and 
G"^^ is represented by the formula (1) : 




(MHH) 



(wherein R2h, R3h' R^h^ R5h rsh rsh'^ R7h' and Rioh have the same meanings as the definitions In the formula 
(H-l) of claim 12), the formula (2) : 




(MHHI) 



(wherein R^h, R3h'^ R6h^ RSh'^ R7h' and R^^i^ have the same meanings as the definitions in the formula (H-ll) of claim 
14), the formula (3): 




(wherein R^h, R5h RSh' R6h R6h'^ R7h' and R'lO'^ have the same meanings as the definitions In thefonriula (H-lll) 
of claim 1 6), the formula (4) : 




O 



(wherein R^^, RSh^ rth" and R"'^^^ have the same meanings as the definitions in the formula (H-l) of claim 12), or 
the formula (5): 
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(MH-V) 



(wherein R^h, R3h'^ R^h^ psh' and H^^^ have the same meanings as the definitions in the formula (H-l) of claim 1 2) , 
provided that the restricted clauses 1 , 2 and 3 according to claim 1 are included. 

21 . A compoundrepresented by the formula (H-V) according to claim 20, a pharmacologically acceptable salt thereof 
or a hydrate of them, which is selected from the group consisting of a compound in which G"^"^ is represented by 
the formula (MH-I), R^h is hydrogen, R^^' is hydroxy, both of R^h and R^h' are hydrogen, R^^^ is methyl, R^"^' is 
hydroxy, R^h' is acetoxy, all of R^^^, R^^^ and R'lSh are methyl, all of R^^^', R^^h' and R^^^ are hydrogen, all of R20h^ 
R2ih' and R2ih" hydrogen and R^oh' js hydroxy; 

a compound in which G^^ is represented by the formula (MH-I), R^h is hydrogen, R^"^' is hydroxy, both of R^"^ 
and R5h' are hydrogen, R^^ is methyl, R^^' is hydroxy, R'''^' is acetoxy, all of R^^^, R"^2h and R^^^ are methyl, R"'^^' 
is hydrogen, Ri^h' is hydroxy, and all of R^^^, R^oh, R20h'^ R2ih' and R2ih' are hydrogen; 

a compound in which G"^^ is represented by the formula (MH-I), R2h is hydrogen, R^t is hydroxy, both of R^h 
and R5h' are hydrogen, R^^ jg methyl, R^h' is hydroxy, R''^' is acetoxy, all of R^^^, R"'2h and R^^^ are methyl, R^^h' 
is hydroxy, and all of R^^h'^ Ri8h^ R20h^ R20h'^ R2ih' and R2ih'' are hydrogen; 

a compound in which G"''^ is represented by the formula (MH-I), R2h is hydrogen, R^"^' is hydroxy, both of R^^ 
and R^h' are hydrogen, R^^ is methyl, R^^' is hydroxy, R''^' is acetoxy, all of R^^^, R"'2h and R"'^^^ are methyl, R^^^' 
is hydrogen, R"'''^' is hydroxy, R''^^^ is methyl, and all of R20h^ R20h'^ R2ih' R2ih" hydrogen; 

a compound in which G"^"^ is represented by the formula (MH-V), R^h is hydrogen, R^"^' is hydroxy, R^^ is 
methyl, R^h' is hydroxy, all of R^^^, Ri2h and R^^h are methyl, all of R^^^\ R^^h'^ Ri8h and R20h' are hydrogen, R20h 
is methyl, R2ih' is hydroxy, and R2ih" is ethyl. 

22. A compound represented by the formula (H-VI), a phamnacologically acceptable salt thereof or a hydrate of them. 



In the formula, Ri2h Ri6h^ Ri6h'^ Ri7h'^ R20h^ R20h'^ R2ih^ R2ih"^ R22h and R22h' have the same meanings as the 
definitions in the formula (H-l) of claim 12; G"^*^ has the same meaning as the definition in the formula (H-V) of 
claim 20. 

23. A compound represented by the formula (H-VI) according to claim 22, a pharmacologically acceptable salt thereof 
or a hydrate of them, which is selected from the group consisting of a compound in which G"^"^ is represented by 
the formula (MH-I), R2h is hydrogen, R^*^' is hydroxy, both of R^^ and R^"^' are hydrogen, R^^^ is methyl, R^*^' is 
hydroxy, R"^*^' is acetoxy, all of R"'^^, R"'2h and R"'^^^ are methyl, both of R''^^^' and R"" are hydrogen, R20h is methyl, 
both of R20h' and R2"'h are hydrogen, both of R2ih' and R22h' are hydroxy, and R22h js methyl; and 

a compound in which G^^ is represented by the formula (MH-I), R2h is hydrogen, R^t is hydroxy, both of R^h 
and R5h' are hydrogen, R^^ \q niethyl, R^h' is hydroxy, R^h' is acetoxy, all of R^^^, Ri2h and R^^h are methyl, both 
of Rish' and R^'^^' are hydrogen, R20h is methyl, all of R20h'^ R2ih and R22h' are hydrogen, R2ih' is hydroxy, and 
R22h is methyl. 

24. A compound represented by the fomnula (H-VII), a phanTiacologically acceptable salt thereof or a hydrate of them. 




,21h' 



(H-VI) 
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A2h 



G' 



mh 



(H-VII) 



In the formula, G'^'^ has the same meaning as the definition in the formula (H-V) of claim 20; ^ represents a single 
bond ora double bond; and Ri2h^ Ri6h^ Ri6h; Ri7h'^ R20h^ R20h'^ R2ih^ R2ih'^ R22h and R22h' havethe same meanings 
as the definitions in the formula (H-l) of claim 12. 

25. A compound represented by the formula (H-VII), a pharmacologically acceptable salt thereof or a hydrate of them, 
which is selected from the group consisting of a compound in which G"^"^ is represented by the formula (MH-I), ™ 
represents a double bond, R2h is hydrogen, R^h' is hydroxy, both of R^^^ and H^^' are hydrogen, R^^^ is methyl, R^^' 
is hydroxy, R^h' is acetoxy, all of R"^^^, R"'2h and R^^^h are methyl, both of R'^^^' and R'l^h' are hydrogen, R20h is 
methyl, all of R20h'^ R2ih apcl R22h' are hydrogen, R2ih' js hydroxy, and R22h \s methyl; 

a compound in which G"^"^ is represented by the formula (MH-I), represents a single bond, R2h is hydrogen, 
R3h' is hydroxy, both of R^h and R^h' are hydrogen, R^^ is methyl, R^t is hydroxy, R^^^' is acetoxy, all of R^^^, R^2h 
and Ri6h are methyl, both of R'lSh' and R^"^^' are hydrogen, R20h \q methyl, all of R20h'^ R2ih and R22h' are hydrogen, 
R2"'h' is hydroxy, and R22h js methyl; and 

a compound inwhich G'^'^is representedby the formula (MH-II), ™ represents a double bond, R^h js hydrogen, 
R^T is hydroxy, R^h is methyl, R^h' is hydroxy, R^h' is acetoxy, all of R^o^ Ri2h and R^^^ are methyl, both of R^^h' 
and R''^'^' are hydrogen, R20h js methyl, all of R^^^', R2"'h and R22h' are hydrogen, R2"'h' \s hydroxy, and R22h js methyl. 

26. A compound represented by the formula (H-VIII), a pharmacologically acceptable salt thereof or a hydrate of them. 



In the formula, G^^^^ Ri2h Ri6h^ Ri6h'_ Ri7h'^ R20h^ R22h and R22h' have the same meanings as the formula (H-l) 
of claim 12; and R^^^' represents hydrogen or hydroxy. 

27. A compound, a pharmacologically acceptable salt thereof or a hydrate of them in the formula (H-VIII) according 
to claim 26, which is selected from the group consisting of a compound in which G^^^ jg represented by the formula 
(MH-I), R2h is hydrogen, R^h' is hydroxy, both of R^h and R^t are hydrogen, R^h is methyl, R^h' js hydroxy, R^^' is 
acetoxy, all of R^^^, R"'2h and R"'^'^ are methyl, both of R^^^' and R^"^^' are hydrogen, R"'^'^' is hydroxy, R20h is methyl, 
R22h' js hydroxy, and R22h js methyl; and 

a compound in which G"^^ is representedby the formula (MH-I), R2h js hydrogen, R^"^' is hydroxy, both of R^^ 
and R5h' are hydrogen, R^h is methyl, R^^' is hydroxy, R^t is acetoxy, all of R^^^, R''2h and R^^^ are methyl, both 
of R'lS'^' and R^^h' are hydrogen, R^^^' is hydroxy, R20h js methyl, R22h' are hydrogen, and R22h js methyl. 

28. A compound represented by the fomnula (H-IX), a pharmacologically acceptable salt thereof or a hydrate of them. 
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In the formula, G"^*^ has the same meaning as the definition in the formula (H-V) of claim 20; Ci^zC^ and C'^iiC'^ 
are the same as or different from each other and each represents a single bond or a double bond; R"'^^, Ri6h ^nd 
Ri8h have the same meanings as the definition in the formula (H-V) of claim 20; R'l^h represents hydrogen or 
methyl; R"^^^' represents hydrogen or hydroxy; R"^®'^ and R^^^' are (1) the same as or different from each other and 
each represents hydrogen, methyl or hydroxy, or (2) R"'^'^ and R"^^^' are bound together to represent a l<etone 
structure (=0). 

29. A compound represented by the fomriula (H-IX) according to claim 28, a pharmacologically acceptable salt thereof 
or a hydrate of them, which is selected from the group consisting of a compound in which G^^ is represented by 
the formula (MH-I), C^'^-C^^ is a double bond, C"'^^:^'''' is a single bond, R^h is hydrogen, R^h' is hydroxy, both of 
R5h and R^h' are hydrogen, R^h is methyl, R^h' is hydroxy, R^h' is acetoxy, all of R"^^^, R"'2h and R^^^ are methyl, 
all of Ri^h^ Ri8h and R^^h are hydrogen, and both of R^^^h' and R^^^' are hydroxy; 

a compound in which G"^"^ is representedby the formula (MH-I), C''^^:^"'^ is a single bond, C'^^--C^'^ is a 
double bond, R^h is hydrogen, R^*^' is hydroxy, both of R^"^ and R^"^' are hydrogen, R^*^ is methyl, R^*^' is hydroxy, 
R"^*^' is acetoxy, both of R^^^ and R'l^h are methyl, both of R^^h and R^^^ are hydrogen, R^^^ is methyl, R"'^'^' is 
hydroxy, and R''^'^ and R^^^' are bound together to form a ketone structure (=0) ; and 

a compound in which G"^^ is represented by the formula (MH-I), C^^^C^^ is a single bond, C^'^iiC^ is a 
double bond, R^h is hydrogen, R^^^' is hydroxy, both of R^^ and R^"^' are hydrogen, R^"^ is methyl, R^^' is hydroxy, 
R7h' is acetoxy, both of R^^^ and R"''^^ are methyl, both of Ri2h and R^^h are hydrogen, Ri^^ jg nnethyl, R^^^' is 
hydroxy, R"^^'^ is hydrogen, and R""^^' is hydroxy. 

30. A compound represented by the formula (H-X), a pharmacologically acceptable salt thereof or a hydrate of them. 




In the formula, G"^"^, R^^^ and R^'^^' have the same meanings as the definitions in the formula (H-V) of claim 20; 
Ri4h represents hydrogen or methyl; C^^-C^^ and C^'^iiC^'^ are the same as or different from each other and each 
represents a single bond or a double bond; R'lSh' \s hydrogen or hydroxy; and Ri8h" represents (1) methyl or (2) 
the formula (R-F). 

31. A compound, a pharmacologically acceptable salt thereof or a hydrate of them in the formula (H-X) according to 
claim 30, which is selected from the group consisting of a compound in which G"^^ is represented by the formula 

(MH-I), Ri8h" is represented by the formula (R-F) , C^iiQis is a double bond, C^nC'' is a single bond, R2h is 
hydrogen, R^h is hydroxy, both of R^"^ and R^"^' are hydrogen, R^^ is methyl, R^i^' is hydroxy, R''*^' is acetoxy, all of 
Rioh Ri2h and Rish are methyl, both of R'l^h and R^^^' are hydrogen, R^^h' is hydroxy, both of R^^ and Rfs are 
methyl, both of R^^b and R^^^^ are hydrogen, and Rf^'^ is hydroxy; 

a compound in which G"^^^ is represented by the formula (MH-I), C^^zC^^ is a single bond, C'^ziC'^ is a 
double bond, R^^ is hydrogen, R^'^' is hydroxy, both of R^*^ and R^*^' are hydrogen, R^"^ is methyl, R^"^' is hydroxy, 
R7h' is acetoxy, both of R^o^ and R^^h are methyl, all of R^^^, R^^^ and R'l^h' are hydrogen, R'^^^' js hydroxy, and 
R'lSh" is methyl; and 

a compound in which G"^"^ is representedby the formula (MH-I), C^^nC^^ is a double bond, C"'®::G"'"^ is a single 
bond, R2h Is hydrogen, R^h' is hydroxy, both of R^^^ and R^^^' are hydrogen, R^^ is methyl, R^^^' is hydroxy, R''^^' is 
acetoxy, all of R^^^, R^^^ and R^^^ are methyl, both of R"''^^^ and R^^^^^' are hydrogen, R^^h' is hydroxy, and R^i^h" is 
methyl. 

32. A compound represented by the formula (H-XI), a pharmacologically acceptable salt thereof or a hydrate of them. 




(H-XI) 
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In the formula, G"^"^ and R"'2h have the same meanings as the definitions in the formula (H-V) of claim 20; R""^*^" 
represents hydrogen, methyl or hydroxy; and R™' represents (1) hydrogen or (2) the formula (R-F) . 

33. A compound represented by the formula (H-XI) according to claim 32, a pharmacologically acceptable salt thereof 
or a hydrate of them, which is selected from the group consisting of a compound in which G"^"^ is represented by 
the formula (MH-I), R"''''^" is representedby the formula (R-F) , R^h is hydrogen, R^'^' is hydroxy, both of R^^ and 
RST are hydrogen, R^h is methyl, R^h' is hydroxy, R''^^' is acetoxy, all of R^^^, R"'2h and R^^^" are methyl, both of 
Rf3a and R^^^ are hydroxy, R^^^ is hydrogen, Rf^b \s methyl, and Rf^ is ethyl; and 

a compound in which G"^^ is represented by the fonnula (MH-I), R^h is hydrogen, R^h' is hydroxy, all of R^^ 
R^"^' and R^^' are hydrogen, R^^ is methyl, R'''^' is acetoxy, both of R^^^ and R'l^h are methyl, Ri6h" \q hydroxy, and 
R'l^h" js hydrogen . 

34. A compound represented by the formula (15), a pharmacologically acceptable salt thereof or a hydrate of them. 




(15) 



In the formula (1 5), is represented by the fomnula (1 ) : 




(wherein R^"", R3r'^ R^r^ R^^', R6^ R^""', R'''' and R^^"" are the same as or different from each other and each represents 

1) hydrogen, 

2) methyl which may have substituents, 

3) -ORH (wherein R^ is <1> hydrogen, <2> methyl or <3> acetyl), 

4) -ORD (wherein R° represents 

<1 > C1.22 alkyi (provided that in case of methyl, it has always substituents), 

<2> - CHgAr, 

<3> C3.22 acyl, 

<4> unsaturated C3.22 acyl, 

<5>-CORCO, 

<6> alkylsulfonyl, 
<7> benzenesulfonyl or 

<8> -SiRsiRs2Rs3^ eachof whichmayhave substituents) 

5) halogen or 

6) -RM-NRN1 RN2 (Ar, RCO^ rs1 ^ rs2^ rs3^ rm^ rni and RN2 have the same meanings as the definitions of the 
fonnula 5 of claim 2) , 

further, R^"" and R^""' may be bound together to represent a ketone structure; 

further, R^"" or R^""' may be bound together to represent a spirooxyrane structure or an exo-methylene structure; 
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further, either of R^"" or R^""', and R'^''' may be bound together to represent a 1 ,3-dioxolane ring), 
the formula (2): 




(MDWI) 



(wherein R^r, R3r'^ psr^ pi^r' f{7r' and R"'°'' have the same meanin as the above-mentioned definition), 
the formula (3): 




(MDHIi) 



(wherein R^f, RSr RSr'^ R^r^ r®'"', R^""' and R"'^'" have the same meanings as the above-mentioned definition), 
the formula (4): 




(MDHV) 



(wherein R^r, R6r ^7r' ^nd R"'^'' have the same meanings as the above-mentioned definition), or 
the formula (5): 




(MD-V) 



(wherein R^r, R3r'^ psr^ R6r' anci R^O"" have the same meanings as the above-mentioned definition); 
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R^2r^ R^6r^ R^^r'^ Ri7r"_ Ri8r^ R20r^ R20r' R2ir R2ir'^ R22r R22r' are the Same as or different from each other and 
each represents 

1) hydrogen, 

5 2) methyl which may be optionally substituted, 

3) -OR'^ (wherein represents <1> hydrogen, <2> methyl or <3> acetyl), 

4) -ORD (wherein fP represents 

<1 > 0^.22 alkyi (provided that in case of methyl, it has always substituents), 
10 <2> -CH2Ar, 

<3> C3.22 acyl, 

<4> unsaturated C3.22 acyl, 

<5> -CORCO, 

<6> C-1.22 alkylsulfonyl, 
15 <7> benzenesulfonyl, or 

<8> -SiRs^Rs2Rs3^ each of which may have substituents), 

5) halogen or 

6) -RM-NRN1rN2 (Ar, rCO^ rs1^ rs2^ rs3^ rM rN1 and RN2 have the same meanings as the definitions in the 
20 fonnula 5 of claim 2) ; 

further, R^ir and R^ir" may be bound together to represent <1> a ketone structure (=0) or an oxime structure 
(=N0R0^: wherein R*^^ has the same meaning as the definition in the formula 5 of claim 2); 
when either one of A and B is 1 ) halogen, or 2) <1 > alkylsulfonyloxy, <2> benzenesulfonyloxy or <3> C^.22 alkoxy, 
25 each of which may have substituents, the other is 1) hydroxy, or 2) <1 > 0^.22 alkoxy or <2> C2.22 acyloxy, each 

of which may have substituents. 

35. A compound represented by the formula (1 6), a pharmacologically acceptable salt thereof or a hydrate of them. 



35 




(16) 



In the formula (16) , R^"", RSr^ RSr'^ R6r^ R6r"^ RH^ Ri7r'^ R20r^ R20r'^ R2ir^ R2ir"^ R22rand R22r' have the Same meanings 
as the definitions in the formula 15 of claim 34; and Ffi^, H^^, R^2s r16s an^i R""^® are the same as or different 
from each other and each represents hydrogen or methyl, provided that the restricted clause 3 according to claim 
45 1 Is included. 

36. A compound represented by the formula (1 7), a pharmacologically acceptable salt thereof or a hydrate of them. 



188 



EP 1 380 579 A1 




(17) 



In the formula (1 7), R^r", RSr RSr^ R6r^ ^6r'^ f(7r' Ri7r'^ R20r^ R20r"^ R22r R22r' havG the Same meanings as the 
definitions in the formula 15 of claim 34; and R^s, Rios^ Ri^s^ r16s r18s have the same meanings as the 
definitions in the formula 16 of claim 35, provided that the restricted clauses 3 according to claim 1 is included. 

37. A compound represented by the formula (1 8), a pharmacologically acceptable salt thereof or a hydrate of them. 



O 




(18) 



In the formula (18), R'l^s' represents hydrogen or hydroxy; R^^^ represents hydrogen or methyl; R^is' represents 
hydroxy or methoxy; and R^"^ represents -NRa'Ti"'Ram2 (wherein R^"^"" and R^^^ are (1) the same as or different 
from each other and each represents 1) hydrogen, or 2) <1> C^_22 alkyi, <2> Cg.g cycloalkyi, <3> unsaturated 
C3.22 alkyI, <4> C2.22 ^cyl, <5> unsaturated C3.22 acyl, <6> Ce.i4aryl, <7> C3.Q cycloalkenyl, <8> 5-membered to 
14-membered heteroaryl, <9> aralkyi, <10> heteroaralkyi, <11> alkylsulfonyl, <12> benzenesulfonyl, <13> 
azetidin-2-yl, <14> pyrrolidin-3-yl, <15> piperazin-4-yl or <16> homopiperazin-4-yl, each of which may havesub- 
stituents, or (2) -NRa^iRam2 \q bound together to represents an optionally substituted 3-membered to 14-mem- 
bered nitrogen-containing non-aromatic heterocyclic ring.), 

38. A compound represented by the formula (1 8) of claim 37, a pharmacologically acceptable salt thereof or a hydrate 
of them, which is selected from the group of compounds consisting of, (1)a compound in which R^"^ is represented 
by 
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^.^'^ -^K"^ ^s-^ 

J J J J 
^'"v crv cr-f c^v C^v 

c-^v D-^v a'"^ C^^-^ 

a"^ a"'^ o"^ (?> a""^^ 



iX^^'^ iX"^^ co^^ ^ ^ 





CX^s"^ o^„> 



N' H 
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or 



, and further which may optionally haveonetofour of substituents selected from hydroxy, amino, N-methylamino, 
N-ethylamino, N,N-dimethylamino, N,N-diethylamino, N-ethyl-N-methylamino, azetidin-1 -yl, pyrrolidin-1 -yl, pipe- 
ridin-1 -yl, morpholin-1 -yl, thiomorpholin-1 -yl, piperazin-1 -yl, 4-methylpiperazin-1 -yl, 4-ethylpiperazin-1 -yl, N-(2-hy- 
droxyethyl)amino, N-(3-hydroxypropyl)amino, N-(2-hydroxyethyl)-N-methylamino, N-(3-hydroxypropyl)-N-methyl- 
amino, N-(2-hydroxyethyl)-N-ethylamino or N-(3-hydroxypropyl)-N-ethylamino; (2) a compound in which R^"^ is 
represented by 



H 



H H 



™rr"- -cr"^'^ "O"^ 



.r^"- ""Cr"-^ -C"'^ "O"" 



u^"- ™cr"- -CX^" 



HN 



, and 

further, which may optionally have one to four of substituents selected from methyl, ethyl, n-propyl, hydroxy, hy- 
droxymethyl, 2-hydroxyethyl and 3-hydroxypropyl; and 
(3) a compound in which R^"^ is represented by 
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, and further, 

which may optionally have one ortwo of substituents selected fronn nnethyl, ethyl, n-propyl, hydroxy, hydroxym ethyl, 
2-hydroxyethyl, 3-hydroxypropyl, amino, N-methylamino, N-ethylamino, N,N-dimethylamino, N,N-diethylamino, N- 
ethyl-N-methylamino, azetidin-1 -yl, pyrrolidin-1-yl, piperidin-1-yl, morpholin-1-yl and thiomorpholin-1-yl. 

39. A compound represented by the formula (1 9), a pharmacologically acceptable salt thereof or a hydrate of them. 




In the formula, G"^"" and Ri^r have the same meanings as the definitions in the formula (15) of claim 34; and Z 
represents oxygen or the formula: 



(wherein represents (1 ) hydrogen or(2) aandCi.g akyi, Ci.galkenylorCi.saikynyl which may have substituents 
and an epoxy structure.). 

40. A compound represented by the formula (20), a pharmacologically acceptable salt thereof or a hydrate of them. 




(20) 



In the fomnula (20), A' and B' are bound together with oxygen to represent an epoxy structure, or either one of 
them represents hydroxy and the other represents any one of chlorine, bromine, hydroxy and methoxy; R^^^' and 
R^ib' are bound together with oxygen to represent a ketone structure, or either one of them represents hydrogen 
and the other represents any one of hydroxy, methoxy and -OR"^; R^", R®" and R"^" are the same as or different 
from each other and each represents hydrogen, acetyl or -R"^; R""®, R''^ and R^o are the same as or different from 
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each other and each represents hydrogen, hydroxy or -OR"^; R"'^ represents methyl, -CH2OH or-CH20R'^ (wherein 
RfTi represents C^Cq alkyi, Cg-Cg acyl, RbnCHa, R'^^CO or R^^R^sncO; R"^" represents Cq.C^q aryl or C5.C14 
heteroacyl which may optionally have one or more substituents described below, R"^"" and R"2 are the same as or 
different from each otherandeach represents hydrogen, C^-Cq alkyI, C3-C7 cycloalkyi, benzyl which may optionally 
5 have one or more substituents described below, or R""" and R"2 are bound together to represent pyrrolidine, pip- 

ehdine, piperazine, N-substituted piperazine or morpholine; 
The substituent described here indicates the following. 

a) ^^-^8 alky I, C-i.Cg alkoxy, C2.C8 acyl, 
10 b) fluoro, chloro, bromo, iodo, 

c) carboxylic acid, sulfonic acid, carboxylic acid ester, carboxamide which may optionally have substituents 
on nitrogen, 

d) nitro, amino, N-monosubstituted amino, N,N-disubstituted amino, 

e) a hydroxy group, mercaptane, C^-Cg alkylthio, C^-Cq alkylsulfoxide, C^-Cg alkylsulfone, provided that the 
^5 restricted clauses 1 , 2 an 3 according to claim 1 are included. 

41. A compound represented by the formula (21), a pharmacologically acceptable salt thereof or a hydrate of them. 



20 



25 




30 

In the formula (21), R^" and R^' represent hydrogen; R^' represents hydrogen or acetyl; R''^, R"''' and R^o are the 
same as or different from each other and each represents hydrogen or hydroxy; R2ia and R2ib are bound together 
with oxygen to represent a ketone structure, or either one of them represents hydroxy or methoxy and the other 
35 represents hydrogen; and R"'^ represents methyl or -CH2OH, provided that the restricted clauses 1 , 2 and 3 ac- 

cording to claim 1 are included. 

42. The compound according to claim 41 , a pharmacologically acceptable salt thereof or a hydrate of them, wherein 
in the formula (21), R^", R^" and R"""^ are hydrogen; R''" is hydrogen or acetyl; R"!^ and R^o are the same as or 

40 differentfrom each Otherandeach represents hydrogen or hydroxy; R^^a and R^^b' are bound together with oxygen, 

or either one of them represents hydroxy and the other is hydrogen; and R^^' js methyl. 

43. The compound according to claim 41 , a pharmacologically acceptable salt thereof or a hydrate of them, wherein 
in the formula (21), R^", R^" and R"""^ are hydrogen; R"^" is acetyl; R^® and R"""^ are the same as or different from 

45 each other and each represents hydrogen or hydroxy; R2ia and R^ib are bound together with oxygen, or either 

one of them represents hydroxy and the other is hydrogen; and R"'^ represents methyl or -CH2OH. 

44. The compound according to claim 41 , or a pharmacologically acceptable salt thereof or a hydrate of them, wherein 
in the formula (21), R^", R^", R7", r17^ r20 and R2ia are hydrogen; R^^ and R2ib are hydroxy; and R12 jg methyl. 

50 

45. The compound according to claim 41 , a pharmacologically acceptable salt thereof or a hydrate of them, wherein 
in the formula (21), R3", R6", R7", R16^ r17 and R2ia are hydrogen; R20 and R2ib are hydroxy; and R12 is methyl. 

46. The compound according to claim 41 , a pharmacologically acceptable salt thereof or a hydrate of them, wherein 
55 in the formula (21), R^", R^", R7", R16^ r17 r20 and R2ia are hydrogen; R2ib \s hydroxy; and R12 js nnethyl. 

47. The compound according to claim 41 , a pharmacologically acceptable salt thereof or a hydrate of them, wherein 
in the formula (21) , R^", R6", R16^ r17 and R2ia are hydrogen; R20 and R2ib are hydroxy; R7" is acetyl; and R12 is 
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methyl. 

48. The compound according to claim 41 , a pharmacologically acceptable salt thereof or a hydrate of them, wherein 
in the formula (21), R3", R^", R17^ r20 and R2"«a are hydrogen; R^^ and R2ib are hydroxy; R^" is acetyl; and R^^ \q 

5 methyl. 

49. The compound according to claim 41 , a pharmacologically acceptable salt thereof or a hydrate of them, wherein 
in thefomnula (21) , R^", r6", r16^ r17 apci R^o are hydrogen; R^^a and R^^b are bound together with oxygen; R^" 
is acetyl; and R12 \q methyl. 

10 

50. The compound according to claim 41 , a pharmacologically acceptable salt thereof or a hydrate of them, wherein 
in theformula (21), R3", R6", R16^ r17^ r20 and R2iaare hydrogen; R2ib \s hydroxy; R7" is acetyl; and R^s is methyl. 

51 . A medicament comprising at least one selected from compounds according to claims 1 to 50, a pharmacologically 
^5 acceptable salt thereof or a hydrate of theman active ingredient. 

52. The medicament according to claim 51 , as an agent for preventing or treating a disease against which gene ex- 
pression control is efficacious. 

20 53. The medicament according to claim 51 , as an agent for preventing or treating a diseases against which VEGF 
production suppressing action is efficacious. 

54. The medicament according to claim 51 , as an agent for preventing or treating a disease against which an antian- 
giogenic effect is efficacious. 

25 

55. The medicament according to claim 51 , as an antiangiogenic agent. 

56. The medicament according to claim 51 , as an antitumor agent. 

30 57. The medicament according to claim 51 , as an agent for treating hematoma. 

58. The medicament according to claim 51 , as an agent for supressing cancer metastasis. 

59. The medicament according to claim 51 , as an agent for treating retina angiogenic disease or an agent for treating 
35 diabetic retinopathy. 

60. The medicament according to claim 51 , as an agent for treating inflammatory disease. 

61 . The medicament according to claim 51 , as an agent for treating inflammatory diseases consisting of osteoarthritis, 
40 rheumatoid arthritis, psoriasis or delayed hypersensitivity reaction. 

62. The medicament according to claim 51 , as an agent for treating atherosclerosis. 

63. The medicament according to claim 51 , as an agent for treating solid cancer. 

45 

64. The medicament according to claim 63, wherein the solid cancer is lung cancer, brain tumor, breast cancer, prostate 
cancer, ovarian cancer, colon cancer or melanoma. 

65. The medicament according to claim 51 , as an agent for treating leukemia. 

50 

66. The medicament according to claim 51 , as an antitumor agent based on gene expression control. 

67. The medicament according to claim 51 , as an antitumor agent based on VEGF production suppressing action. 

55 68. The medicament according to claim 51 , as an antitumor agent based on an antiangiogenic effect. 

69. A method for preventing ortreating a disease against which gene expression control is efficacious, by administering 
a pharmacologically effective dose of the medicament according to claim 51 to a patient. 
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70. A method for preventing or treating a disease against which the VEGF production suppressing action is efficacious, 
by administering a pharnnaco logically effective dose of the medicannent according to claim 51 to a patient. 

71 . A method for preventing or treating a disease against which an antiangiogenic effect Is efficacious, by administering 
5 a pharmacologically effective dose of the medicament according to claim 51 to a patient. 

72. Use of the compound according to any one of claims 1 to 50, a pharmacologically acceptable salt thereof or a 
hydrate of them, for producing an agent for preventing or treating a disease against which the gene expression 
control Is efficacious, a disease against which the VEGF production suppressing action is efficacious, a disease 

10 against which the antiangiogenicaction Is efficacious or solid cancers. 

73. A production process of the compound according to any one of claims 1 to 50, a pharmacologically acceptable 

salt thereof or a hydrate of them, which comprises culturing Streptomyces sp. IVIer. 11107, PERM P-18144 or its 
variant in a nutrient culture medium, collecting the compound according to any one of claims 1 to 50 from the 
15 culture solution, and carrying out various modification synthesis by using the obtained compounds as a starting 

material to obtain derivatives thereof. 

74. An agent for preventing or treating a disease against which the gene expression control is efficacious, a disease 
against which the VEGF production suppressing action is efficacious, a disease against which the antiangiogenic 

20 action is efficacious or solid cancers, which comprises a compound represented by the formula (4): 




75. An agent for treating hematoma, an agent for suppressing cancer metastasis, an agent for treating retina ang- 
iogenic disease, an agent for treating diabetic retinopathy, an agent for treating inflammatory diseases, an agent 
for treating osteoarthritis, an agent for treating rheumatoid arthritis, an agent for treatingpsoriasis, an agent for 
40 treating atherosclerosis or an agent for treating solid cancer, which comprises a compound represented by the 

formula (4) 




55 76. The agent for treating solid tumor according to claim 75, wherein the solid tumor is lung cancer, brain tumor, breast 
cancer, prostate cancer, ovarian cancer, colon cancer or melanoma. 
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